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HARD FACTS 
ABOUT HIS 
HARD CAP 


It’s a fact that relatively few major 
league ball players ever get hit in the 
head by a pitched ball. But it is also 

a fact that as long as baseball pitchers 
are human the possibility exists. So 

to minimize the possibility of injury, 
today every batter who steps up to 
the plate wears a protective “hard 
cap” — just to be safe. 


Hard facts 
about PAS 


It’s a fact that para-aminosalicylic 
acid and its salts have been used 
successfully for many years as standard 
tuberculosis therapy. But it is also 
a fact that side effects related to aging 
of the drug have sometimes limited 
its usefulness. So to minimize the risk 
of side effects, more and more buyers 
are today specifying domestically 
produced MILES PAS with its Certified 
Assay. The actual assay is made just 
prior to shipment, and its date and 
Seal of Surety assure you that 
the product meets or exceeds USP 
specifications at the time of shipment. 
Your tableter can provide this signed 
certificate. Ask for it — just to be safe. 
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Division of Miles Laboratories, Inc. 
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Treating a 
respiratory allergy 
patient... with 
little response? 


"NORISODRINE 


(Isoprotereno! Sulfate, Abbott) 


with calcium iodide 


You've seen the type. Racked by a chronic cough... or wheeze... or any of the other classic asthma 
symptoms. In any event, the usual treatment isn’t affording adequate relief. 

If you're faced with this kind of “problem” patient, try this: Put him on Norisodrine Syrup for two 
weeks—one or two teaspoonfuls, four to six times daily. See if this isn’t evident: 

Coughing will be more productive . . . and much less frequent. There will be a marked lessening of 
tension, physical and mental. Respiration will improve. Nighttime cough, particularly, will be relieved. 

Good-tasting Norisodrine Syrup—a combination of Norisodrine (bronchodilator) 
and calcium iodide (expectorant)—can help you control symptoms in patients of all 


ABBOTT 
ages, even those who have been troubled for years, 
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is the PAS you are using 


outdat 


If so, it can cause gastrointestinal upsets and 
other side effects which reduce its efficacy. 


every package dated! 
Since 1955, following extensive research and 
experience which proved to us the unstable 
nature of PAS, Hellwig 
has been placing 
an expiration date of 
120 days from date of 
manufacture on all 
forms of their PAS* 


responsibility! 
From the introduction of PAS as a specific 
for the treatment of TUBERCULOSIS, it is 
a matter of record that Hellwig has been 
the recognized leader in raising the standards 
for this drug. They have consistently oF ®. 
maintained rigid specifications for all of 
their PAS products, as well as continuously 
developing new and more convenient 
methods of administration. 


warning! 
PAS in either dry or liquid form is an 
UNSTABLE DRUG. Any deviation in color 
from a pure white crystal is a danger signal, 
after which it is inadvisable to use the drug. 


*ALL HELLWIG PAS IS DATED— AND 
RETURNABLE AFTER THE EXPIRATION 
DATE ON THE PACKAGE. 


223 East Delaware Place 
, g WC Chicago 11, Illinois 
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Viomycin sulfate (viocin) is the crystalline salt of an 
antituberculous antibiotic derived from the actinomy- 
cete, Streptomyces puniceus. In patients resistant to 
routine agents, VIOCIN provides significant therapeutic 
effect, particularly in combination with other antituber- 
culous agents. VIOCIN protects against operative compli- 
cations and is apparently not cross-resistant with strep- 
tomycin or isoniazid. 


IN BRIEF 


INDICATIONS: As an adjunct in the treatment of progres- 
sive exudative, hematogenous lesions and the pneumonic 
type of pulmonary tuberculosis; cutaneous tuberculous 
lesions and fistulas; tuberculous lymphadenitis; tracheo- 
bronchial and laryngeal tuberculosis; alimentary, perito- 
neal, genitourinary, meningeal, miliary, and bone and 
joint tuberculosis; and postoperatively in thoracic sur- 
gery on tuberculous patients. It is useful prophylactically 
in operations such as lobectomy and pneumonectomy 
for pulmonary tuberculosis. 


ADMINISTRATION AND DOSAGE: VIOCIN should be adminis- 
tered by deep intramuscular injection, preferably into the 
gluteal, thigh, or deltoid muscles. The dosage employed 
for most forms of tuberculosis is 2 Gm. (given in two 
doses of 1 Gm. each, 12 hours apart) every third day, 
usually in combination with PAS (12 Gm. daily by the 
oral route). Therapy should be continued for at least 
four to six months. Daily administration of viocin 
should never exceed 2 Gm. and should never be given 


continuously for more than one month. 


SIDE EFFECTS: The toxicity of viocin is related chiefly 
to dosage. When recommended dosages are used, toxic 


reactions are unlikely to occur with any degree of fre- 
quency or severity. They may occur in occasional indi- 
viduals, however, and the following reactions should 
be watched for in all patients receiving the drug: renal 
irritation, disturbances of the eighth cranial nerve, 
allergic reactions and eosinophilia, electrocardiographic 
abnormalities, edema and fluid retention, and disturb- 
ances in the serum electrolyte pattern. 


PRECAUTIONS AND CONTRAINDICATIONS: VIOCIN should be 
used under the close supervision of the physician, and 
should not be used when routine measures (as in mini- 
mal or primary pulmonary tuberculosis) or other drug 
therapy (streptomycin, isoniazid, PAS, either singly or 
in combination) would be effective. Like other anti- 
tuberculous agents, vIOCIN is of relatively little value in 
the therapy of extensive caseous or fibrotic lesions. 
Patients with impaired renal function should receive 
lower dosages and be carefully watched for signs of 
toxicity. The similar nature of the toxic manifestations 
of streptomycin and VIOCIN suggests that these two drugs 
should not be used concomitantly except when the poten- 
tialities of other drug combinations have been exhausted. 
They should not be used on the same day, and the higher 
dosage ranges should be avoided. 


SUPPLIED: In vials containing the equivalent of 1 Gm. 
or 5 Gm. viomycin as the sulfate. Diluent to be added. 
More detailed professional information available on 
request. 

1. Davey, W. N.: GP 19:107, No. 1, 1959. 


Science for the world's well-being™ PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. Brooklyn 6, New York 
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...1n the Administration of TB Drugs 


The Barnes-Hind armamentarium of tuberculosis medications provides a simple, 
effective, reliable method of providing patients with their correct daily dosages. 

This simplicity extends not only to the patient by decreasing the volume of individual 
medicaments he must consume, but to the nurse and pharmacist as well, 

by reducing their compounding and administering schedules. 


PASNA Granules: Specially coated tasteless granules of sodium aminosalicylate, U.S.P. 
The granules are coated so that they will remain unchanged in the mouth for 

10 minutes, yet dissolve rapidly in the acid environment of the stomach. 

They are easy to take, minimize gastro-intestinal disturbance, and provide 

PAS blood levels equal to those achieved with solutions of PAS. 
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PASCA Granules: The calcium salt of aminosalicylic acid, Pasca Granules provide all 
the advantages of Pasna Granules for the patient who requires a sodium-free diet. 


> 


PASNA TRI-PACK 300 and 600: Pasna Tri-Pack 300: Three packs per day supply 
300 mg. isoniazid and 30 mg. pyridoxine HCI uniformly dispersed in 15 grams Pasna 
Granules.* Pasna Tri-Pack 600, for the patient requiring high INH therapy: Three 
packs per day supply 600 mg. isoniazid and 60 mg. pyridoxine HCI 
uniformly dispersed in 15 grams Pasna Granules.* 

All three drugs used in the treatment of TB are combined in one easy-to-take granule 
form ...so the physician is assured that the patient is receiving all prescribed drugs. 
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NIADOX tablets: The ideal companion product to supplement Pasna Tri-Pack 

for those patients on higher INH therapy. Patients in this category are receiving 
from 8-20 mg. of INH per kilo of body weight; to overcome or prevent pyridoxine 
depletion, additional pyridoxine must be administered. 

Each tablet contains isoniazid, 100 mg., and pyridoxine HCl, 10 mg. 
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THERAPAS: For those patients who cannot normally tolerate PAS, 

Therapas provides an excellent source of PAS acid in that it rarely causes nausea, 

vomiting, or any other gastro-intestinal side effects. Therapas is a powder that mixes 

well with fruit juice, water, milk, or other drinks without changing their taste. 
Therapas (calcium 4-benzamidosalicylate) is the calcium salt of 

4-benzamidosalicylic acid (B-PAS). 


be, 


*Pasna Granules are equivalent to 85% sodium aminosalicylate. 


Detailed literature is available from the 
BARNES-HIND PASNA CO., 895 Kifer Road, Sunnyvale, California 
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WHAT'S NEW 


DeBAKEY VASCULAR CLAMPS : 


designed for Michael E. DeBakey, M.D. 
Baylor University College of Medicine, Houston 


These clamps, made of dull, non-glare finished 
stainless steel, are particularly useful for tem- 
porarily occluding renal arteries and even the 
aorta during cardiopulmonary bypass. The 
jaws of these clamps are especially narrow, 2.5 
mm. Atraugrip.* “Springhandles” minimize 
trauma to vessels during temporary occlusion 
of arteries. 


DeBakey straight jaw vascular 
clamp with slight angulation of 
spring handles. 
Th35-3503—Atraugrip jaws, 

5.5 cm long. Over-all length, 

9 inches . 828,50 
Th35-3513—Atraugrip jaws, 

3 cm. long. Over-all length, 
8 inches 


DeBakey angled, straight jaw 
vascular clamp with curved 
spring handles. 
Th35-3515—Atraugrip jaws, 
6.5 cm. long. Over-all 

length, inches. . . .832.00 
*U.S. Pat. 2668538 


Spring-handles designed by Rubin M. Lewis, M.D., Berkeley, Calif 


Order direct from Pi lling Prices f.o.b.—Factory a ng subject to change 


GEORGE P. PILuNnc & SON CO. 


3451 Walnut Street + Philadelphia 
Other Offices: New York, N.Y.— Columbus, Ohio — Los Angeles, Calif. 
CABLE ADDRESS: Surgical — Phila. 
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FOR YOUR CLINICAL TRIAL_ 


BECAUSE VAPONEFRIN HAS SUCH AN OUTSTANDING RECORD OF SUCCESS WITH INTRACTABLE ASTHMA 
AND EMPHYSEMA PATIENTS, WE MAKE THIS UNUSUAL OFFER... 


for your difficult-to-manage 
asthma patient! 


PROVE THE UNEXCELLED EFFICACY OF VAPONEFRIN 
(RACEMIC EPINEPHRINE) WITH YOUR DIFFICULT-TO-MANAGE 
ASTHMA PATIENT! 


The test of efficacy with any medication can usually be est 
determined in a difficult case—the case that has not as yet re- 
sponded satisfactorily to therapy ...and is judged ‘in- 
tractable.’ This is why we say, select one of your difficult-to-man- 
age asthma patients to determine the outstanding advantages of 
Vaponefrin (racemic epinephrine). Over 163 published clinical 
evaluations and standard textbook references* present such an 
impressive record of success that we offer a Vaponefrin Inhalation 
Set to your patient free—confident that you will find it the most 
effective therapy for continued use. The Set will be sent to your 
office so that you may present it to the patient and instruct him on 
its use. 


VAPONEFRIN PROVIDES FREE BREATHING IN ASTHMA, 
EMPHYSEMA AND CHRONIC BRONCHITIS 

The clinical advantages of Vaponefrin (racemic epinephrine) are 
abundantly stated in the literature. It can be used confidently 
even in hypertensive or cardiac patients’/is less likely to cause 
tachycardia than isoproterenol*/causes virtually no pressor 
effects’ / is far more stable than /-epinephrine.* 

And, unlike many nebulizers which produce an ineffective “rain” 
of droplets—the Vaponefrin Nebulizer provides a penetrating 
mist, consistently produces particles in the critical range of 0.5 to 
3 microns. 


SUPPLIED: Solution, bottles of 7.5, 15 and 30 cc.; Nebulizers, Standard and 
Pocket size. Also Aerosol Unit. REFERENCES: 1. Digilio, V. A., and Munch, J. C.: 
Ann. Allergy 13:257, 1955. 2. Bickerman, H. A., and Barach, A. L., in Modell, W., 
Ed.: Drugs of Choice, St. Louis, The C. V. Mosby Co., 1958-59, p. 582. 3. Farber, 
S. M., and Wilson, R. H. L.: Ann. Int. Med. 50:1241, 1959. 4. Munch, J. C., et al.: 
J. Am. Pharm. A. (Scient. Ed.) 40:526, 1951. 5. Segal, M. S., and Dulfano, M. J.: 
Chronic Pulmonary Emphysema, New York, Grune & Stratton, 1953, pp. 99-100. 
*Bibliography available on request. 


The VAPONEFRIN Company / 666 Fifth Ave., New York 19, N. Y. 
In Canada: 95 Tycos Drive, Toronto 19, Ontario 


The VAPONEFRIN Company « 666 Fifth Ave. « New York 19, N.Y. Attention: Professional Service Dept. PA 
Gentlemen: Please send me a complimentary Vaponefrin Inhalation Set for clinical evaluation with the patient indicated. 


Name 

Street 


City 
Patient Identification 
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th provision for 
nebulizer. It operates 
accessory converter, f 


BENNETT RESPIRATION PRODUCTS, INC. 
1639 ELEVENTH STREET. SANTA MONICA. CALIFORNIA 


Distributed by Puritan Compressed Gas Corporation 


10 
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F 
BENNETT AP-4 PORTABLE IPPB UNIT 
Model AP-4 is anew portable IPPB ; 
unit, employing the unique Bennett 
‘. valve. It is small, light, quiet in operation, and entire 2 
unit delivers room ai 
AC; or, by useofam 


ERRATUM 


Due to printer’s error, the August, 1961, issue of the Review (vol. 84) contains a 
transposition of lines in the article, “Trends of Tuberculosis Morbidity and Mortality,” 
by Julius Katz and Solomon Kunofsky. On page 219, the last paragraph in the left- 
hand column should read: 

“This marked similarity in the rates of changes 
of morbidity and mortality is hardly likely to be 
due to chance, and is interpreted as being a 
cause-and-effect relationship, i.e., there were 
fewer deaths from tuberculosis because there 
were fewer cases. The introduction of anti- 
microbial drug therapy has resulted in a steeper 
decline in deaths than in cases.” 


Api 3 
; 
7 
a 
pe 
aC 
ve 


ie 
a 
i 
: 


THE AMERICAN REVIEW 
OF RESPIRATORY DISEASES 


Clinical and Laboratory Studies of Tuberculosis and Respiratory Diseases 


VOLUME 84 


September 1961 


NUMBER 3 


HEMOPTYSIS' 


A Clinical Evaluation of 105 Patients Examined Consecutively 
on a Thoracic Surgical Service 


STEWART E. PURSEL ann GUSTAF E. LINDSKOG 


(Received for publication March 22, 1961) 


INTRODUCTION 


The Hippocratic aphorism, “the spitting of 
pus follows the spitting of blood, consumption 
follows the spitting of this and death follows 
consumption,” gives ancient documentation to 
the significance of hemotysis in intrathoracic dis- 
ease. Although Aretaeus and the Greek phy- 
sicians recognized many causes as early as 1800 
years ago, the expectoration of blood was for 
centuries regarded not only as pathognomonic, 
but indeed as etiologic, in tuberculosis. Even to- 
day some physicians subseribe to this anachro- 
nism despite the constantly expanding catalogue 
of diseases now known to present this frightening 
symptom. With the advent of modern thoracic 
surgical methods, differential diagnosis has be- 
come doubly important, for the obligation of 
appropriate therapy is thereby rendered more 
emphatic. 

The following study reviews 105 consecutive 
patients with hemoptysis who were admitted to 
the thoracic surgical survice at the Grace New- 
Haven Community Hospital between July 1, 
1956, and December 31, 1959. During this pe- 
riod a total of 946 patients were admitted to 
the service with a variety of diseases and pre- 
senting complaints. The subjects of this review, 
therefore, represent 11 per cent of all of the 
thoracie surgical admissions (or transfers). All 
cases in which hemoptysis of any degree was ¢ 
part of the presenting clinical picture have 
been included and analyzed regarding their per- 
tinent features. 

‘From the Department of Surgery, Yale Uni- 
versity School of Medicine, New Haven, Connect- 
icut. 


OBSERVATIONS 


Diagnosis: The diagnoses established in this 
group of patients are listed in table 1. As antici- 
pated, bronchiectasis, bronchogenic carcinoma, 
and tuberculosis deserve primary consideration 
in studying the patient with hemoptysis since 
together they accounted for 56 per cent of all 
final diagnoses. During the period of observation 
bleeding was a complaint in 44.6 per cent of all 
patients in whom the diagnosis of bronchiectasis 
could be confirmed. Hemoptysis was a part of 
the clinical picture in 19.2 per cent of the pa- 
tients with tuberculosis, but in only 9.5 per cent 
of all patients admitted with primary broncho- 
genic carcinoma. 

Sex distribution: This included 70 
males and 35 females, a ratio of 2:1. This dis- 
tribution is in part explained by the fact that 
all 20 bronchogenic carcinomas occurred in 
males. 

Age: The mean age of the group was fifty- 
four years with a range from seven to eighty- 
nine. Only 3 patients were less than thirty years 
of age. The males averaged fifty-seven years of 


series 


age and the females forty-nine, the discrepancy 
being attributable, perhaps, to the prevalence of 
bronchogenic malignancy in the former. The 
mean ages of patients with bleeding bronchi- 
ectasis and tuberculosis were forty-eight and 
fiftv-three years, respectively. Twenty males 
with carcinoma of the lung averaged sixty-six 
years. In patients younger than forty-five, he- 
moptysis was due to malignancy in only a sin- 
gle instance; this was a female with metastatic 
disease. Primary bronchogenic carcinoma was 
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TABLE 1 
DIAGNOSES IN ONE HUNDRED 

AND Five PATIENTS 
Frequency 


am Per of Hemop- 
bee of | Cent 
4 j 


tients with 
tients Total Sem 
Diagnosis 
per ceut 
Bronchiectasis 25 24 44.6 
Bronchogenic carcinoma 20 19 9.5 
Tuberculosis 13 19.2 


Chronic bronchitis 
Metastatic carcinoma 
Bacterial pneumonia 
Pulmonary abscess 
Pulmonary infarction 
Aspiration pneumonia 
Bronchopleural fistula 
Tuberculous empyema* 
Rib fracture, traumatic 
Cylindroma, recurrent 
Middle lobe syndrome 
Careinoma, trachea 
Cyst of lung 

Bilateral hilar adenopathy 
Substernal thyroid 


No diagnosis 16 15 


* Also had severe bronchiectasis involving the 
ipsilateral lung. 


found in only one patient less than fifty years of 
age in this study. 

Cases undiagnosed: An important and singu- 
larly interesting group are the 16 patients rep- 
resenting 15 per cent of the total in whom no 
definite diagnosis could be reached. Two recal- 
citrant patients are included in this category, 
one who refused bronchoscopy and another 
who refused bronchoscopy and a bronchogram. 
One patient had previously undergone pulmo- 
nary resection for tuberculosis, but reactivated 
disease could not be proved at the time of his 
hemoptysis. Excluding these 3 patients, 13 re- 
mained in whom no diagnosis could be estab- 
lished after a rather complete evaluation. 

Follow-up information was obtained in 14 of 
these 16 idiopathic or undiagnosed cases. All of 
these patients are living, and none has bled 
again. One patient developed a severe viral 
pneumonia approximately four years later but 
without hemoptysis. None of the others have 
manifested further evidence of intrathoracic dis- 


ease. 
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Hemoptysis as an initial or solitary manifesta- 
tion: Hemoptysis was the initial or only mani- 
festation of disease in 28 patients (27 per cent). 
A majority of those with “idiopathic” hemop- 
tysis presented in this manner, while this was 
true in only 25 per cent of the bronchiectatics. 
Three of 5 “massive” bleeders presented with 
hemoptysis only at the onset, as did 20 per cent 
of the patients with bronchogenic carcinoma. In 
general, the present material suggests that he- 
moptysis occurring as the first and only evidence 
of a disease tends to be more severe in degree 
than in other cireumstances. 

Severity of bleeding: The severity of bleeding 
is classified in table 2, using a system modified 
from that employed by others (1). Streaking of 
the sputum is often not recorded in collected se- 
ries, the writers choosing to distinguish between 
“frank” hemoptysis and something which is not. 
This seems to be unnecessarily arbitrary for, as 
is demonstrated in table 3, the amount of blood 
loss gives little indication of the severity and 
seriousness of the underlying disease process; in 
any ease, it does not alter the usefulness of he- 
moptysis as a diagnostic clue. 

Patients were classified as having “massive” 
hemoptysis in the event of a single expectoration 
greater than 500 ml. or, if they produced in 
excess of 1,000 ml. by smaller increments over 
a period of several days. Two cases of bronchi- 
ectasis, two of tuberculosis, and one idiopathic 
case are included in this category. These are to 
be considered in detail elsewhere (2). 

In general, those with inflammatory conditions 
tend to experience the largest hemoptyses. This 
is particularly true when these diseases are as- 
sociated with destruction of pulmonary sub- 
stance, as in lung abscess, cavitary tuberculosis, 
and advanced bronchiectasis (3). In carcinoma, 
only oceasionally is bleeding per se a major 
problem (4). This series included but one bron- 
chial adenoma, a recurrent cylindroma, although 


TABLE 2 
CLASSIFICATION OF HEMopTyYsIS 


1+ Streaking only 36 
2+ 1-30 ml. 17 
we 30-150 ml. | 22 
4+ 150-500 ml. 21 
M 500-> 1000 ml. 5 

Unknown | 4 
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TABLE 3 
SEVERITY OF BLEEDING IN RELATION 
TO DIAGNOSIS 


| | 5 
Bronchiectasis 
Bronchogenic carcinoma § 12 | 3 1/4] 
Tuberculosis 4/2);2 
Chronic bronchitis S123) 8] 
Metastatic carcinoma 5 
Bacterial pneumonia 4 1 
Pulmonary abscess 1/1 1 | 
Pulmonary infaretion 2 1 | 
Aspiration pneumonia 1 
Bronchopleural fistula 1 | 
Rib fracture, traumatic 
Cylindroma, recurrent 1 
Middle lobe syndrome 1 
Carcinoma, trachea 1 
Cyst of lung 1 
Bilateral hilar adenop- 1 
athy 
Substernal thyroid 1 
No diagnosis 


it is well known that these lesions often bleed 
massively (5). 

Localization of the bleeding site: Localization 
of the bleeding site is of prime importance, of 
course, whenever the possibility of surgical in- 
tervention exists. It was possible to identify at 
least the side from which bleeding originated in 
77 per cent of the present cases. In many in- 
stances, bronchoscopy revealed the precise lobar 
origin of the hemorrhage. Equivocal or bilateral 
findings complicated the picture in 6.7 per cent, 
and no localization was possible (utilizing all 
techniques) in 16 per cent (table 4). In the 
latter group the severity of bleeding varied from 
1 to 4-plus. All of the patients had either stopped 
bleeding spontaneously prior to their hospitali- 
zation or did so on conservative measures only. 
In none had bronchoscopy been performed dur- 
ing an acute bleeding episode. 

The efficacy of the various techniques avail- 
able for localization is summarized in table 4. 
Particular attention is directed to the observa- 
tion that the source of bleeding was recognized 
in 18 of 21 patients in whom bronchoscopy was 
performed during active hemorrhage. 

Sputum cytology: Cytologic examinations of 
the sputum for malignant cells yielded a positive 
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result in 85 per cent of the bronchogenic car- 
cinomas with hemoptysis. In one instance no ex- 
amination was actually performed during the 
hemoptysis, but the cytology had been positive 
on a previous admission. One false positive re- 
port occurred in a patient with severe bleeding 
emanating from the right upper lobe orifice as 
seen during bronchoscopy. A right upper lobee- 
tomy was performed, and pathologie examina- 
tion revealed multiple small granulomas con- 
sistent with tuberculosis. Acid-fast organisms 
ultimately grew from smears of the operative 
specimen. The patient was placed on antituber- 
culous therapy for seven months postoperatively 
and has remained well with no further bleeding. 

Methods of treatment: The treatment em- 
ployed in the 105 patients is tabulated in table 
5. Conservative measures proved adequate in a 
majority of the patients (52 per cent). Of these, 
approximately one-third received no treatment 
and the remaining 20 per cent, supportive meas- 
ures alone. The untreated group included 13 of 
the 16 idiopathic cases, 2 patients refusing lobec- 
tomy, cases of resolving pneumonitis, chronic 
bronchitis, and advanced malignancy. Many in 
this category had either stopped bleeding prior 
to hospitalization or did so promptly after ad- 
mission. The severity of their bleeding, as well 
as it could be estimated historically, varied from 
1 to 4-plus. 

Supportive measures included bed rest and 
mild sedation. The time-honored ice bag applied 
to the chest wall probably accomplishes little, 
but may convey a sense of “having something 


TABLE 4 
LOcALIZATION OF BLEEDING SOURCE 


= 
Accurate 5 Equivocal 
5s 3 or Bilateral ised 
Patient’s esti- 105, 7 3 95 
mate 
Physical exami- |105)45(43%) 2 16 42 
nation 
Roentgenogram 105.63 (60°; ) 11 31 
Bronchoscopy 79/41 (52% ) 9 29 
Bronchoscopy 21 18 (86% ) 3 
(while bleed- 
ing) 
Bronchogram 5727 (47%) 12 | 
Over-all results 105 81(77°  ) 7 17 
(6.7%) |(16%) 
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TABLE 5 
SumMARY oF TREATMENT 


‘ol Pa Cont 
tients 
None 3 | «632 
Medical— supportive 21 20 
Surgical* 
I. Pulmonary resection 31 30 
Pneumonectomy 7 
a) completion 1 
b) pleuropneumonec- | 1 
tomy 
Lobectomy 16 
a) bilobectomy 2 
Segmental resection 4 


II. Collapse therapy 4 4 


Pneumothorax 1 
Pneumoperitoneum 1 
Thoracoplasty 
Phrenic crush 

III. Miscellaneous 6 5 
Exploratory thora- | 2 


cotomy | 
Excision of empyema | | 
Thyroidectomy 
Tracheostomy 1 
Radiation 15 14 


*Combined therapy (charted individually 
below): 

1. Pneumothorax with lobectomy 2 months later 

2. Lobectomy plus resection of middle lobe 
stump 

3. Exploratory thoracotomy followed by radia- 
tion (2 patients) 

4. Phrenic crush followed by pneumoperito 
neum 

5. Radiation followed by pneumonectomy 


done” to the patient. Antitussives may be em- 
ployed, but with caution to avoid complete sup- 
pression of the cough reflex. The dyspneic pa- 
tient should be placed in semi-Fowler’s position, 
but a slight Trendelenberg position favors drain- 
age of the airway and should be advised if toler- 
ated for the patient's sleeping hours. Vitamin K 
and intravenous estrogen (Premarin®) may be 
of oceasional value. Because of its specific action 
in lowering pulmonary arterial pressure, Pitu- 
itrin® administered intravenously has been found 
highly suecessful by Trimble and Wood (6) in 
controlling pulmonary hemorrhage. 

All patients with continuing hemoptysis of 
significant proportions should receive antimicro- 
bials empirically to limit the possible infectious 
complications of aspiration into the uninvolved 
lung. Specific agents can be instituted if and 
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when cultural identification of pathogens is com- 
pleted. The hemoptysis of pulmonary infarction 
presents something of a paradox therapeutically, 
but anticoagulants should probably not be with- 
held in the usual case. This will rarely present 
a problem, for more than slight blood streaking 
is not often seen in pulmonary infarction, nor is 
bleeding as frequent as has been believed (7). A 
number of conservatively treated patients bled 
rather severely, but none required transfusion. 

Resection of the causative pulmonary disease 
was eventually necessary in 30 per cent of the 
group, lobectomy being utilized in approximately 
one-half but not as an emergency measure. 
Malignant disease dictated six of the nine pneu- 
monectomies. The remaining three were a pleu- 
ropneumonectomy for tuberculosis, a completion 
pneumonectomy for post-tuberculous bronchi- 
ectasis, and a pneumonectomy for advanced bron- 
chiectasis. Radiation for inoperable malignancy 
resulted in satisfactory control of the bleeding 
in all eases in which it was employed. 

Thirty per cent of the 20 patients whose bleed- 
ing was caused by bronchogenic carcinoma were 
initially judged operable. In 5 of these 6 patients 
pneumonectomy was possible. Another patient, 
considered inoperable on his first admission, un- 
derwent a successful pneumonectomy following a 
course of X-radiation. 


Discussion 


The management of the patient with hemop- 
tysis resolves itself into two primary considera- 
tions: first, the recognition and treatment of the 
offending etiology; and, second, control of the 
hemoptysis per se as a life-threatening event. 
For purposes of discussion, then, it may be use- 
ful to consider those patients with estimated 
blood loss of less than 500 ml. (1 io 4-plus) and 
those of greater volume, designated (M). 

In the first group, appropriate therapy de- 
mands an accurate diagnosis. This involves an 
orderly progression of events utilizing established 
techniques which are summarized in table 6. As 
indicated earlier, some 15 per cent of all patients 
remained obscure diagnostically despite the chal- 
lenge of this entire array. In many, such an elab- 
orate study was not required or justified. 

The frequency of hemoptysis as a symptom of 
intrathoracic disease was low in this material, 
being 11 per cent of 956 patients as compared 
with the 30 to 40 per cent noted in other studies 
(7-9). 
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The volume of an hemoptysis bears little re- 
lation to the nature or seriousness of the under- 
lying disease (see table 3). Only one patient of 
the 1-plus group was classified as idiopathic, 
while in one massive bleeder no disease was ever 
demonstrated. The experience of others confirms 
these observations (8, 10, 12). 

Age is at best a nonspecific criterion in eval- 
uating these subjects. Andosea and Foley (12) 
pointed out in a general survey that, during 
childhood and adolescence, bronchiectasis, mitral 
stenosis, and tuberculosis were the principal 
causes of hemoptysis in the order stated. Tu- 
bereulosis was of first importance, followed by 
bronchiectasis and mitral stenosis, among those 
twenty to forty vears old. In those more than 
forty, the order became bronchogenic carcinoma, 
The present 
material is inadequate for evaluation of the 
pediat rie aspects of this problem, but does sub- 


tuberculosis, and bronchiectasis. 


stantiate the data for the older age groups, par- 
ticularly in regard to malignant disease. In those 
more than forty, carcinoma is the principal diag- 
nosis to be excluded. Mayer and Maier (4) have 
shown this to be the cause of bleeding in 25 per 
cent of this group. The issue is complicated, 
however, because older patients with tuberculosis 
and bronchiectasis bleed as well. This relates to 
the chronicity of the disease and specifically to 
the development of a greatly expanded bronchial 
arterial circulation (13). It is probably signifi- 
cant that, of the 3 patients less than thirty in 
the present series, the primary disease process 
had become complicated in some way; viz., a 
twenty-seven-year-old male with bronchiectasis 
of the right upper lobe had secondary abscess 
formation; a seventeen-vear-old female had tu- 
berculosis of the right upper lobe with extensive 
cavitation, and a seven-year-old boy developed 
segmental bronchiectasis due to an impacted ob- 
structing cedar twig. 

Carcinoma of the lung on this service has been 
much less frequently associated with hemoptysis 
(9.5 per cent) than has been generally reported 
elsewhere. In Abbott’s extensive review (7), 
more than half of all patients with cancer ex- 
perienced bleeding. Patient selection probably 
accounts for this diserepaney and may reflect 
favorably on the vigilance of our referring phy- 
sicians and the cancer detection programs in this 
urbanized state. 

Hemoptysis caused by bronchogenic carcinoma 
has been said to imply an unfavorable prognosis. 


TABLE 6 


DIAGNOSTIC PROCEDURES 


. History and physical examination 
Routine laboratory study 
a) evaluation of the coagulation mechanism 
. Sputum: amount, character, routine, acid-fast 
and fungous cultures and smears, cyto- 
logic examination for malignant cells 
Roentgenograms: multiple projections, inspir 
atory and expiratory films 
bronchogram 
fluoroscopy 
barium swallow 
angiocardiogram 
Bronchoscopy; nasopharyngoscopy 
PPD, other skin antigens 
. Gastrie washings 
. Examination of pleural fluid 
9. Biopsy: sealene fat pad, pleura, lung 
. Artificial pneumothorax, pneumoperitoneum 
11. Exploratory thoracotomy 


In the reported experience of Jackson and 


Diamond (14), only one of 82 such patients 
proved operable. However, 30 per cent of the 


present cases were operable initially, a figure 
comparing favorably with the over-all 33 per 
cent in MeNeill’s study (15). Resectability was 
surprisingly high (S83 per cent). It is significant, 
however, that all of these lesions were prox- 
imally situated in the bronchial tree; in no in- 
stance could the tumor be encompassed by lo- 
bectomy which has become the favored approach 
to malignant pulmonary lesions at this institu- 
tion whenever their location and extent of dis- 
ease permit. 

The present series includes only three pulmo- 
nary abscesses with bleeding in the 18 patients 
presenting with this diagnosis during the period 
of study. The more extensive reports of others 
(7, 8, 16) suggest that this is an unusually low 
incidence of hemorrhage. Nevertheless, abscess 
may be responsible for severe and even fatal 
hemorrhage (16). 

The incidence of so-called idiopathic hemop- 
tysis varies widely in the literature, ranging from 
0.5 to 58 per cent of the material studied (7-9, 
14, 17-19). A range of this magnitude can only 
be the result of differences in patient popula- 
tions, in methods of selection, and in the avail- 
ability of diagnostic techniques. Series of cases 
reported from general medical and chest clinics 
invariably record larger numbers in the inde- 
terminate category, while surgical centers see 
proportionately fewer in whom no final diagnosis 
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can be reached. The figure of 15 per cent seems 
to be an approximate mean, although it repre- 
sents the weighted experience of a thoracie sur- 
gical referral center. 

The fate of this “idiopathic” hemoptoie group 
has been the subject of much concern, for these 
patients may bleed significantly and have been 
diffieult to evaluate prognostically. Four in this 


series were classified as 3-plus, 5 as 4-plus, and 
one as 4 massive bleeder. Fortunately, in all, the 
hemoptysis terminated spontaneously and_re- 


quired only supportive therapeutic measures 
Douglas and Carr (1) reviewed their experience 
in 75 patients with idiopathie hemoptysis who 
were thoroughly studied at the Mayo Clinic. A 
majority were more than thirty vears of age, and 
males outnumbered females two to one. These 
writers classified two-thirds of their patients in 
the 3 to 4-plus groups in terms of severity. Of 
55 patients followed five vears or longer, 50 (91 
per cent) still survived. A total of eight deaths 
were recorded—three of unknown causes and 
one each of coronary occlusion, hemosiderosis, 
bronchiectasis, bronchogenic carcinoma, and 
bronchopneumonia. It was the conclusion of 
these writers that, if hemoptysis persists or re- 
curs, serious disease must be suspected; but that 
an excellent prognosis could be anticipated in 
the absence of recurrent bleeding. The experi- 
ence of the present writers substantiates their 
conclusions. 

Of the 20 patients in the present series with 
bronchogenic carcinoma, 20 per cent bled as an 
initial manifestation of their disease, an unusu- 
ally high figure. In reviewing 700 cases of 
bronchogenic carcinoma observed consecutively 
in this institution, MeNeill (15) discovered 
only 8 per cent so presenting. His statisties are 
more in accord with those of Jackson and Dia- 
mond (14), 1.8 per cent, and of Maver and as- 
sociates (4), 5.9 per cent. 

Physical findings must be interpreted with 
caution when bleeding occurs from the tracheo- 
bronchial tree. All too frequently localizing 
wheezes, rales, or ronchi reflect an area of focal 
pneumonitis secondary to aspirated blood while 
the primary pathology remains clinically silent, 
on oceasions even in the contralateral lung. The 
latter was the case in 2 of the patients in this 
series. In 16, equivocal or bilateral physical find- 
ings complicated the picture (see table 4). Equal 
caution must be exercised in the evaluation of 


roentgenographie changes and for the same rea- 
sons. Bronchography may be quite misleading in 
active or recent hemoptysis since clots within 
the bronchial lumen may cause irregularities of 
contour and failure of normal filling. The fun- 
damental importance of the bronchographic 
method, however, cannot be overemphasized, for 
hemoptysis may represent the first and only 
manifestation of a “dry” bronchiectasis (20). 
Bronchography should usually be deferred until 
excess clot and secretions have been eliminated. 

The role of bronchoscopy in the management 
of hemoptysis has been the subject of contro- 
versy. The fear of reactivating hemorrhage has 
fostered recommendations that endoscopy be 
withheld for variable periods of time after the 
acute episode (14). This approach may be justi- 
fied when the diagnosis and location of the bleed- 
ing are already well established. However, with 
persistent and unlocalized hemorrhage, it is to 
be sharply condemned. Waterman (21) observed 
no mortality in several hundred patients studied 
bronchoseopically during active bleeding. Fur- 
thermore, the present series shows that localiza- 
tion was possible in 86 per cent of the patients 
so managed with no suggestion of deleterious ef- 
fects. To forego this opportunity may deprive 
one of absolutely essential information should 
emergency surgery become necessary to control 
hemorrhage. 

The differentiation of bleeding from the upper 
airway or gastrointestinal tract from true he- 
moptysis will occasionally be a problem. A care- 
fui history and physical examination usually ex- 
clude the former. In considering the likelihood of 
upper gastrointestinal hemorrhage, it is well to 
remember that blood from the lung can_ be 
swallowed and subsequently vomited. Nasogas- 
tric aspiration, therefore, may provide confusing 
information. In shocked or obtunded subjects, 
aspirated gastric contents may be expectorated 
to simulate hemoptysis. The historical sequence 
clarifies the situation in most instances, but 
roentgenographiec studies with barium and /or 
esophagoscopy may be necessary. 

Hemoptysis of 1 to 4-plus severity will more 
often than not require little in the way of special 
therapy. Many patients will have stopped bleed- 
ing spontaneously prior to their hospitalization 
or will do so shortly thereafter. In this group, 
transfusion is not often required unless the clin- 
ical picture is complicated by a secondary dis- 
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ease process. However, no time 
should be lost in carrying out the indicated 
diagnostic studies and treatment, since the pres- 
ence of hemoptysis should be a warning of the 


possibility of a massive episode in the near fu- 


unnecessary 


ture. 

In the “massive” bleeder it is the hemoptysis 
per se, and not necessarily its cause, which 
threatens life and demands attention. Immediate 
efforts must be directed to relieving the dangers 
of asphyxia, exsanguination, and spread of in- 
fection. The importance of early, accurate local- 
ization of the bleeding site in such cases is self- 
evident, and the central role of the bronchoscope 
in this regard cannot be overemphasized. The 
question of whether and when to intervene sur- 
gically involves a nicety of judgment difficult to 
define in dogmatic terms. In general, early tho- 
racotomy will be indicated when at least the side 
of the bleeding is known and (1) the patient’s 
ability to maintain his airway is compromised, 
(2) there is impending or continuing shock in 
the fact of adequate resuscitative measures, and 
or (3) there is serious risk of spreading infec- 
tion. Other techniques such as phrenicolysis, 


pneumothorax, pneumoperitoneum, and thora- 
coplasty will find occasional useful application in 


the management of massive tracheobronchial 
hemorrhage, but these are beyond the scope of 
this discussion. 


SUMMARY 


One hundred and five patients examined con- 
secutively who had hemoptysis as a presenting 
svmptom have been reviewed. The severity of a 
given episode of hemoptysis is of little signifi- 
cance in establishing the nature of the under- 
lving disease. In the age group of more than 
forty vears, bronchogenic carcinoma is the first 
diagnosis to be exeluded. Approximately 15 per 
cent of all patients presenting with hemoptysis 
may be considered “idiopathic,” no definite di- 
agnosis being reached after adequate study and 
follow-up observation. A favorable prognosis is 
indicated in this group in the absence of per- 
sistent or recurrent bleeding. 

The importance of bronchoscopy in the man- 
agement of hemoptysis is confirmed. Loealiza- 
tion of the bleeding site was possible and no ill 
effects resulted in 86 per cent of the patients 
examined by bronchoscopy during active hemor- 
rhage. An unusually high yield of malignancies 


(S85 per cent) was disclosed by cytologic exami- 
nation of the sputum in eases of bronchogenic 
carcinoma with associated hemoptysis. The num- 
ber of false positives was not increased cor- 
respondingly. The great majority of patients 
with hemoptysis require little or no special 
therapy for their bleeding per se; however, in 
an occasional instance, emergency measures in- 
cluding pulmonary resection or collapse therapy 
must be instituted to save life. 


SUMARIO 


Hemoptisis: Justipreciacién Clinica de 105 Casos 
Consecutivos en un Servicio de Cirugia Tordcica 

Se repasan los casos de 105 enfermos estudiados 
consecutivamente que tenian hemoptisis como sin- 
toma de presentacién. La gravedad de un episodio 
dado de hemoptisis reviste poca importancia para 
establecer la naturaleza de la patologia subya- 
cente. En el grupo de mds de cuarenta afos de 
edad, el carcinoma broncdégeno es el primer diag- 
néstico que hay que excluir. Puede considerarse 
como “idiopdticos’’ aproximadamente a 15 por 
ciento de todos los enfermos que se presenten con 
hemoptisis, sin llegar a un diagnéstico bien de- 
finido tras estudio examen 
guiente. A falta de hemorragia persistente o 
recurrente, se halla indicado un prondstico favora- 
ble en este grupo. 

Queda confirmada la importancia de la broncos 
copia en la asistencia de la hemoptisis. La locali- 
zacion del sitio sangrante resulté posible y no hubo 
efectos contraproducentes en 86 por ciento de loa 
enfermos examinados con la broncoscopia durante 


adecuado y subsi- 


una hemorragia activa. En los casos de carcinoma 
broneégeno con hemoptisis concomitante, el exa- 
men citolégico del esputo puso de manifiesto una 
tasa sumamente alta (85 por ciento) de cdncer. El 
numero de seudopositivas no aumenté en forma 
correspondiente. La gran mayoria de los enfermos 
con hemoptisis no requieren mds que poca tera- 
péutica especializada, si la requieren, para su he- 
morragia; no obstante, en alguno que otro caso, 
hay que aplicar providencias de urgencia, com 
prendiendo la reseccién pulmonar o la colapsotera 
pia, para salvar la vida. 


RESUME 


Hémoptysie. Une évaluation clinique de 105 cas 
consécutifs dans un service de 
chirurgie thoracique 
Les auteurs ont passé en revue cent cing malades 


examinés consécutivement, qui eurent une hémop- 
tysie comme symptéme de début. La gravité d’un 
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épisode donné d’hémoptysie a peu de signification 
dans |'établissement de la nature de la pathologie 
sous-jacente. Dans le groupe d‘Age de plus de qua 
rante ans, le carcindme bronchogénique est le 
premier diagnostic A exclure. A peu prés 15°; de 
tous les malades se présentant avec une hémop 
tysie peuvent étre considérés “‘idiopathiques’’, 
sans obtenir aucun diagnostic défini aprés étude 
adéquate et examens suivis. Un pronostice favora 
ble est indiqué dans le groupe en l'absence de 
saignement persistant ou se reproduisant. 
L’importance de la bronchoscopie est confirmée 
dans la conduite A tenir en cas d’hémoptysie. On 
put loealiser l’endroit du saignement et aucun 
mauvais effet n’en résulta chez 86°, des malades 
examinés par bronchoscopie, pendant une hémo 
rragie active. Un taux inhabituellement élevé de 
tumeurs malignes (85°7) fut mis en évidence par 
l'examen cytologique de l'expectoration dans les 
cas de carcinédme bronchogénique avec hémopt ysie 
associée. Le nombre de résultats faussement posi 
tifs ne fut pas aecru une facon correspondante. 
La grande majorité des malades avee hémoptysie 


demande peu, ou aucune, thérapeutique spéciale 


pour le saignement lui-méme, cependant dans cer 
taines occasions, des mesures d’urgence compre 
nant la résection pulmonaire ou la collapsothérapie 


peuvent é@tre instituées pour sauver la vie. 
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INTRODUCTION 


The identification of Nocardia asteroides. an 
important agent of human and animal disease, 
difficulties. This organism is 


presents many 


highly variable in its gross and microscopic 
morphology, as well as in many of its biochemi- 


cal properties. Furthermore, it shares many 
characteristics with the closely related N. brasi- 
liensis and various species of Streptomyces and 
Mycobacterium. 

tecently a number of investigators reviewed 
this problem. They proposed criteria and tests 
for the differentiation and identification of N. 
asteroides. The present study was carried out to 
evaluate these tests and to establish reliable and 
efficient procedures which would serve to iden- 
tify N. 
entiate them from other actinomycetes and my- 


asteroides and N. brasiliensis and differ- 
cobacteria. 


MATERIALS AND METHODS 


The following cultures were used in this study: 
N. asteroides—69 isolates, obtained during the 
course of routine diagnostic work. The clinical 
sources of these cultures are listed in table i 
N. brasiliensis—23 isolates, received through the 
courtesy of Dr. A. Gonzalez-Ochoa, Institute 
de Salubridad y Enfermedades Tropicales, 
Mexico, D. F., and Dr. L. F. Bojalil, Escuela 
de Medicina, UNAM Hospital General, Mex- 
ico, D. F. 

Mycobacteria—31 isolates: 
M. fortuitum—S isolates 
M. smegmatis—3 isolates 
VW. phlei—2 isolates 
Vv. rhodochrous—3 isolates 
M. species—15 isolates (Groups: 11, 111, and 

IV, and unidentified mycobacteria) 

The mycobacteria were kindly furnished by Dr 
George Kubica, Tuberculosis Unit, Communicable 
Disease Center, and Dr. Lawrence Wayne, Veterans 
Administration Hospital, San Fernando, California 


‘From the Mycology Unit, Microbiology Sec- 
tion, Communicable Disease Center, Public Health 
Service, U. S. Department of Health, Education, 
and Welfare, Atlanta, Georgia; and the Alabama 
State Department of Public Health, Montgomery, 
Alabama. 
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Most of these strains were either fast growing, pig- 
mented, or tended to be filamentous, 

Streptomyces species—11 isolates, obtained in 

our routine diagnostic work. 

On the basis of preliminary studies, the follow- 
ing methods and tests were selected for evaluation: 

Acid-fastness 

Slide-culture technique for demonstration of 

branched mycelium 

Pellicle formation in thioglycollate broth 

Casein hydrolysis 

Paraffin utilization 

Tyrosine utilization 

Growth in dilute (0.4 per cent) gelatin 

Sugar utilization and acidification tests 

Ability to grow at various temperatures 

Animal pathogenicity tests 
A modified Kinyoun cold-staining 
procedure was used. In this procedure, l per cent 
aqueous H.SO, is used in place of acid alcohol as 
a decolorizing agent. This method of decolorization 
was first recommended by Drake and Henrici (1) 
because decolorization is not complete by this 
technique and, as a result, partially acid-fast or- 
ganisms remain stained instead of being de- 
colorized. 

Slide-culture 
branched mycelium: Since the mycelium of many 
Nocardia species fragments readily, stained smears 
—particularly those made from growth on solid 
medium—frequently reveal only bacillary or coc- 
coid forms. The slide-culture technique, which 
utilizes a small block of agar to support the growth 
as described by Riddell (2), is simple and provides 
preparations that show the undisturbed basic ele- 
ments of actinomycetes and bacteria. The organ- 
isms adhere to the slides and cover-slips used in 
this technique. After the agar block is removed, 
the slide and cover-slip to which the growth has 
adhered may be mounted separately with or with- 
out mounting fluid. 

Pellicle formation in thioglycollate broth: This 
test (3) was evaluated since it was described as 
being of great value in the differentiation of un- 
classified (vellow) mycobacteria from Nocardia 
species. 

Casein hydrolysis: Hydrolysis of casein was rec- 
ommended as a means (4, 5) for the separation of 
N. asteroides from N. brasiliensis. The casein me- 
dium was prepared as follows: Skim milk (dehy- 
drated or instant nonfat milk) was dissolved in 
distilled water (10 gm. per 100 ml.). An equal vol- 
ume of 2 per cent agar in water was prepared also 
The two solutions were then autoclaved separately, 
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TABLE 1 
ORIGIN OF NOcCARDIA ASTEROIDES STRAINS 
STUDIED 


Clinical Sources Number of Strains 


Sputum 42 
Draining chest abscess 3 
Brain abscess 3 
Bronchial washings 2 
Lung tissue 3 
Lymph node biopsy l 
Mycetoma 
Knee aspiration l 
Bovine mammary glands 10 
Dogs (tissues not known). 3 

Total 69 


cooled to 45°C., mixed, and poured into sterile 
Petri dishes. The culture dishes were inoculated 
and incubated at 28°C. If the test organism grew 
poorly at this temperature, the plates were incu- 
bated at 37°C. The casein plates were examined 
for evidence of hydrolysis after seven and fourteen 
days of incubation 

Paraffin utilization: Parattin utilization was 
tested according to the method deseribed by 
Schneidau and Shaffer (6). Glass rods coated with 
paraffin were placed in tubes containing 5 ml. of 
Czapek's fluid without carbohydrate. The tubes 
were of such length that 1 to 5 em. remained above 
the surface of the fluid. The test cultures were 
grown on beef extract agar (sugar-free medium), 
and a small particle of growth was placed in 
Czapek’s fluid. The tubes were incubated at 37°C 
Cultures were observed for evidence of growth on 
the paraffin at intervals over a four-week period 

Tyrosine utilization: The method described by 
Gordon and Smith (4) was used in these studies 
Cultures were streaked on plates of the following 
medium: peptone, 5 gm.; beef extract, 3 gm.; 
agar, 15 gm.; tyrosine, 5 gm.; distilled water, 1,000 
ml. at pH 7.0. Care was taken to ensure even dis- 
tribution of the insoluble tyrosine throughout the 
agar. Plates were incubated at 28° or 37°C., and 
examined after fourteen to twenty-one davs of 
growth for the disappearance of crystals 

Growth in dilute (04 per cent) gelatin: The 
utilization of gelatin as a sole source of nutrition 
was shown by Bojalil and Cerbén (7) to be of 
value in the differentiation of N. brasiliensis from 
N. asteroides and various streptomycete species 
The gelatin medium was prepared by dissolving 4 
zm. of gelatin in 1,000 ml. of distilled water. The 
medium was adjusted to pH 7.0 and sterilized by 
autoclaving. A small fragment of growth was inoc- 
ulated into a tube containing 5 ml. of the medium 
The tubes were incubated at 37°C. and examined 
at intervals over a 25-day-period. The amount 
and type of growth were recorded 

Sugar utilization and acidification tests: The 
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technique employed was a modification of the 
method recommended by Mackinnon and Ar- 
tagaveytia-Allende (8). The medium used in this 
procedure was described by Pridham and Gottlieb 
(9). The medium contained the following: 
(NH,).S80O, , 2.64 gm.; KH.PO, , 2.38 gm.; K-HPO, , 
5.65 gm.; 1 ml. of trace mineral solution (CuSO, , 
MgsO,, FeSO,, MnCk, ZnSO,); and, 15 gm. of 
agar in 1,000 ml. of distilled water. In the present 
modification, 0.1 per cent of glutathione was added 
to improve the rate of growth. Bromthymol blue 
and bromthymol purple (0.1 gm. each in 20 ml. of 
95 per cent aleohol) were used as pH indicators. 
These ingredients were added to the medium be- 
fore autoclaving. The test sugars were autoclaved 
separately in 10 per cent aqueous solutions. They 
were added aseptically to each tube of melted, 
cooled agar to give a 1 per cent concentration 
Tubes were inoculated with fragments of the 
growth obtained on beef extract agar (sugar-free 
medium). Tubes were read by noting growth and 
acidification after thirty-five days. This long period 
of incubation was necessary, since some strains re- 
quired this length of time to acidify the glucose 
tube. 

Ability to grow at various temperatures: A pin- 
head-sized portion of each isolate was used to inoc- 
ulate a set of three dextrose agar tubes. The tubes 
in each set were incubated at different tempera- 
tures. The growth that occurred after ten days’ in- 
cubation was recorded on a scale from 0 to 4-plus 

Animal pathogenicity tests: All strains were 
tested for their pathogenicity for guinea pigs. Four 
Sabouraud dextrose agar slants were heavily inoc- 
ulated with each strain and incubated at either 
28° or 37°C., depending on the temperature most 
favorable for growth. When heavy growth covered 
at least one-half of each slant (incubation time 
ranged from five days to two weeks, depending on 
the strain), the growth was scraped off into a mor- 
tar. With the addition of an equal amount of 5 per 
cent gastric mucin, the mixture was ground into a 
fine suspension. 

One milliliter of this mixture was inoculated 
intraperitoneally into each of 2 guinea pigs. Pigs 
that died were autopsied and examined for lesions 
and the presence of acid-fast mycelium. If neither 
of the guinea pigs died after two weeks, one was 
sacrificed and the second was held for four weeks 
before being sacrificed and examined. The test 
strain was considered pathogenic when lesions and 
acid-fast mycelium were demonstrated in the 
guinea pigs. 


RESULTS 

The results of all of the tests are shown in 
tables 2, 3, and 4. On the basis of these findings, 
it was noted that the strains could be divided 
Into sIX groups. 

Group I. This group encompassed 57 of the 69 
N. asteroides strains. They were considered to 
be “typical” of the species. These strains had the 
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TABLE 2 
EVALUATION OF DIFFERENTIATION TESTS 


Nocardia Asteroides 


69/69 
69/69 
69/69 


Acid-fastness 

Branched mycelium 

Pellicle in thioglycollate 
broth 

Casein hydrolysis 

Paraffin utilization 

Tyrosine utilization 

Giood growth in 0.4 per 
cent gelatin 

Growth at 46°C. 

Pathogenic for guinea pig 


0/69 
69/69 
0/69 
0/69 
57/69 
69/69 


following characteristics: All were acid fast or 
partially acid fast. There was considerable varia- 
tion in the degree of acid-fastness exhibited by 
the mycelium. Strains with acid-fast coecoid 
forms and nonacid-fast mycelium were not con- 
sidered acid fast, since the conidia of some Strep- 
tomyces species are acid fast under the present 
study conditions. Growth in litmus milk en- 
hanced acid-fastness in some cases; however, in 
all of the strains studied, some acid-fast myce- 
lium could be demonstrated in young cultures 
on Sabouraud dextrose agar. 

Branched mycelium was demonstrated by 
slide cultures in all of these strains. Branches 
were defined as hyphae which grew from the 
sides of mycelial filaments and which were con- 
nected directly to them. Branches developed at 
any angle from the main hypha, and formed a 
network of filaments. The true branching of N. 
asteroides is illustrated in figure 1. In contrast, 
the fringed featherlike “false branching” ob- 
served in some mycobacteria species is shown 
in figure 2. It will be noted here that the elon- 
gated elements are all generally oriented in one 


TABLE 3 
SuGar UTILizaTion aNp Actp Propuction 
Strepto- 


myces 
Species 


Myco- 
bacteria 


Nocardia 
Brasiliensis 


Nocardia 


sugar Asteroides 


11/11 
11/11 
2/11 


65/69 
11/69 
5/69 


Glucose 
Galactose 
Inositol 


* Not tested 


Nocardia Brasiliensis 


Distinct colonies, 
23/23 


Species 


Mycobacteria 


Streptomyces 


31/31 
0/31 
23/31 


23/23 


0/31 

30/31 

3/31 

Stringy growth, Not tested 
11/11 

6/11 
Toxic death only, 
3/11 


5/31 
Not tested 


0/23 
1/10 


direction. In seven strains of NV. asteroides, struc- 
tures which appeared to be conidia were seen. 
The conidia of two of these strains are illustrated 
in figure 3. 

All strains in this group formed a distinct 
pellicle when grown in thioglycollate broth; 
none of the strains hydrolyzed casein; all of the 
strains utilized paraffin; none of the strains uti- 
lized tyrosine; none of the strains grew well in 
O04 per cent aqueous gelatin. Most strains 
formed only a trace of amorphous growth in the 
bottom of the tube. In the few strains in which 
more distinct growth occurred, this was very 
thin and flaky or stringy in character. 

All strains grew at 28°, 37°, and 46°C. Maxi- 
mal growth of all strains occurred at 37°C., fif- 
teen (28.8 per cent) of the strains grew very 
poorly at 28°C.; and, nine (17.3 per cent) grew 
very poorly at 46°C. In most cases, there was 
little difference between the amount of growth 
at 37° and 46°C. Some reduction in growth at 
46°C. may have been due to the dehydration of 
the medium at the higher temperature. 

All of the strains in this group were patho- 
genic for the guinea pig. Differences in virulence 
or susceptibility of the guinea pigs were marked. 
Forty of the 57 strains killed either one or both 
guinea pigs within fourteen days. Lesions were 
minimal in pigs that died between three to five 
days after inoculation. They were often massive 
in pigs that survived longer periods. In 14 in- 
stances in which both pigs appeared to be nor- 
mal fourteen days after inoculation, sacrifice of 
one of the guinea pigs revealed the presence of 
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TABLE 4 
Microscopic oF MyYcoBacTERIUM STRAINS 


Acid-fast Stain from Sabouraud 
Dextrose Agar 


Mycobacteria Tested Culture Number 


Short Rods or 
Coccoid Forms 


“Sap. Copenhagen” 4+* 
W76 

W201 

W213 

W214 

WS0 


274 


M. fortuitum 


Mouse 
W63 


M. smeqmatis 


W308 
W206 
W234 


M hodochrous 


VW. phlei Pil 
Woo 


Group Il 


Group III 


Group IV 


Mycobacterium 
species 


*+ = presence of this characteristic 
t 0 = absence of this characteristic 


lesions in 6 cases. In the remaining 11 eases, the 
second pig was held for twenty-four to twenty- 
eight days and sacrificed. Four of these guinea 
pigs had Through additional inocula- 
tions, all of the 7 
to be pathogenic. In 2 eases it was necessary to 


lesions. 
negative strains were shown 


inoculate 4 guinea pigs before positive results 
were obtained. In 2 other cases it was necessary 


to inoculate 6 guinea pigs; and in the 3 other 


Elongate Rods 


Slide Culture 


Colonies on Cornmeal! Agar Mount 


Smooth Edged Fringed Edges Branched Forms 


OF 


(swirls), + 
+, (swirls) 0 


+, (swirls) 


cases, S guinea pigs (or four sets of 2 


pigs each) were inoculated before pathogenicity 


guinea 


was demonstrated. 
There was no correlation between the source 
of the strain and its ability to produce lesions in 


guinea pigs. Strains isolated from sputum of 


subjects who had no clinical evidence of nocar- 
diosis were as virulent as strains isolated from 


patients with infections, such as pulmonary dis- 
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Fic. 2. Mycobacteria species by slide-culture technique : 


a. M. fortuitum 
b. M. rhodochrous 


ease, brain abscess, lymph node infection, or my- 
cetoma proved to be caused by N. asteroides. 
The sputum isolates were virulent the 
strains isolated from bovine mammary infec- 
tions and the three strains from disseminated 
eases of nocardiosis in the dog. 

The production of acid on the various sugars 
strains produced acid 


as 


as 


was variable. All except 3 
from glucose. However, 6 also produced acid 


from galactose and 5 produced acid from inositol. 
Group I. This group consisted of 12 strains of 


c. 


M. phlei 
Mycobacterium species 


N. asteroides which were all isolated from human 
sputum. They were similar in all respects to the 
Group I cultures, except that they failed to grow 
at 46°C. 

As in Group TI, all of the strains proved to be 
pathogenic for the guinea pig. Five of the 12 
strains killed either one or both guinea pigs 
within fourteen days, and acid-fast organisms 
were demonstrated in the lesions. In 3 instances 
in which both pigs appeared normal at fourteen 
days, the sacrifice of one pig revealed the pres- 


Fic. 1. Nocardia asteroides by slide-culture tec*etique. 
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ence of lesions. In one case, only the second 
guinea pig, sacrificed twenty-one days after in- 
oculation, showed lesions. 

With two strains it was necessary to inoculate 
4 guinea pigs before pathogenicity could be dem- 
onstrated. With another strain it was necessary 
to inoculate 6 guinea pigs. 

As in Group I, the acidification of the three 
sugars was variable. All but one strain produced 
acid from glucose, five produced acid from 
galactose, and none produced acid from inositol. 

Group III. Seventeen of twenty-three strains 
identified as NV. brasiliensis possessed the follow- 
ing characteristics: partially acid-fast myce- 
lium; branched mycelium produced in slide eul- 
tures; pellicles produced in thioglycollate broth; 
easein hydrolyzed; paraffin utilized; tyrosine 
utilized; produced compact, spherical colonies, 
which either formed a pellicle which adhered to 
the walls of the tube or sank to the bottom when 
grown in 0.4 per cent gelatin (see figure 45); 
grew at 28°C. and 37°C., but not at 46°C.; only 
one of the strains was pathogenic for the guinea 
pig (at least 4 pigs were inoculated with each 
strain); produced acid from glucose, galactose, 
and inositol. 

Group IV. Six strains previously identified 
as N. brasiliensis were placed in Group IV. These 
strains were all similar to those included in Group 
I11 except that they did not utilize tyrosine. 

Group V. Streptomyces species. Five of the 
eleven strains studied possessed the following 
characteristics in common: nonacid-fast (some 
conidia retained the basic fuchsin stain): all 
produced branched mycelium in slide culture: 
all produced a distinct pellicle in thioglycollate 
broth; all strains hydrolyzed casein rapidly; 
paraffin was not utilized; tyrosine was not uti- 
lized; all grew poorly in 04 per cent gelatin, 
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Fic. 3. Conidial production in 


two strains of N. asteroides. 


producing a stringy or flaky type of growth; 
all grew at 46°C.; none were pathogenic for 
the guinea pig; all produced acid from glucose 
and galactose byt none from inositol. 

The remaining seven Streptomyces species 
differed from those of Group V in the following 
respects: one strain did not hydrolyze casein; 
four strains utilized paraffin; six strains grew 
at 46°C.; four strains utilized tyrosine; although 
none of the strains produced lesions in the guinea 
pig, three of the strains were very toxic. They 
killed the guinea pigs within three to twenty- 
four hours after inoculation; two strains pro- 
duced acid from inositol as well as from glucose 
and galactose. 

Group VI, mycobacteria (31 strains studied) : 
All strains were strongly acid fast; none formed 
branched mycelium in slide culture; pellicles 
were produced in thioglycollate broth by 23 
strains. These included the Group IV mycobac- 
teria, as well as strains identified as M. for- 
tuitum, M. rhodochrous, M. smegmatis, and M. 
phlei; none hydrolyzed casein; all utilized par- 
affin except one unidentified Mycobacterium: 
none utilized tyrosine except the three strains 
of M. rhodochrous; none grew at 46°C., except 
three of the M. smegmatis and two of the M. 
phlei isolates. 


Discussion 


The results of each of the tests will be dis- 
cussed separately. 

Many strains of N. 
acid fast or are nonacid fast when stained by the 
routine methods employed for the identification 
of M. tuberculosis. The use of 1 per cent of 
aqueous H,SO, as a decolorizing agent in place 
of acid-aleohol allows most strains of N. as- 
teroides to retain the basic fuchsin to some de- 


asteroides are weakly 


bis 
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gree. All of the strains of N. asteroides and N. 
brasiliensis studied were partially acid fast by 
this procedure. The Streptomyces strains were 
not acid fast with the exception of some of the 
conidia. All of the mycobacteria strains stained 
bright red. 

Gordon and Mihm (5) also used 1 per cent 
H.SO, as a decolorizer in their acid-fast tech- 
nique. They found that this allowed more cul- 


tures of N. asteroides to reveal acid-fastness 


than when decolorized with alcohol. However, 
some Streptomyces species proved to be acid 


fast; therefore they did not adopt this modifica- 
tion. Schneidau and Shaffer (6) prefer HCI as 
a decolorizer followed by acidified alcohol for 
three to five seconds or until the red dye has 
ceased to dissolve from the thin portions of the 
smear. However, 2 of 18 strains of otherwise 
typical N. asteroides that they studied could 
not be shown to be acid fast. They also demon- 
strated that three other Nocardia species (one 
strain of NV. erythropolis and N. corallina, and 
one of two strains of N. had acid-fast 
properties. However, Gordon and Mihm (10) 
considered these species to be mycobacteria and 
placed them in synonymy with M. rhodochrous. 
Bojalil and associates (15) studied 51 strains of 
N. asteroides and N. brasiliensis for acid-fastness 
with the Ziehl-Neelsen technique. Of these, 3 
strains of NV. asteroides and 2 strains of N. bra- 
siliensis were not acid fast. 

For the separation of Nocardia and Strepto- 
myces species from mycobacteria the demon- 
stration of branched mycelium is important. In 
some Nocardia and Streptomyces species, the 
presence of aerial mycelium on the surface of 
the colonies is readily apparent. However, many 
strains develop a moist glabrous surface without 


rubra) 


aerial mycelium. Smears or teased mounts from 
such colonies may or may not show mycelium, 
as the organisms tend to fragment readily. Many 
of the Nocardia strains studied in this series 
produced glabrous colonies without aerial myce- 
lium. 

With slide cultures, branched mycelium was 
readily demonstrated in the Nocardia and Strep- 
tomyces isolates. All of the strains studied pro- 
duced well developed branched mycelium either 
submerged in the agar blocks or adherent to the 
glass in the mounted slide-culture preparations. 
The various modes of mycelial development 
among the Nocardia species have been carefully 
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deseribed by MeClung (11). Many mycobac- 
teria, particularly the unclassified mycobacteria, 
develop filamentous forms. Of those species 
which could be called filamentous, there were 
five strains of M. fortuitum, two of M. phlei, 
one isolate of M. smegmatis, and two of Group 
IV mycobacteria. Individuals colonies of these 
organisms grown on plates of cornmeal agar ap- 
peared fringed and almost mycelial in character. 
However, on slide culture it was clearly evident 
that the “filamentous” growth was composed 
of adherent cells which simulated a mycelium. 
True branches were not observed. Huppert and 
associates (12) have also found the slide-culture 
technique useful in the separation of Nocardia 
species from mycobacteria. 

The fact that structures resembling conidia 
were observed in seven of the otherwise typical 
N. asteroides is significant. Gordon and Mihm 
have also reported sporulation in N. asteroides 
(13). Gordon and Mihm (10) published photo- 
graphs of filamentous colonies of M. fortuitum 
and M. rhodochrous on soil extract agar. They 
stated that 89 per cent of 243 strains, which 
they had received as Mycobacterium produced 
filamentous colonies. Thirty-eight of 214 strains 
received as Nocardia produced colonies identical 
to those of mycobacteria. 

Schneidau and Shaffer (6) made use of the 
slide-culture technique to study the morphology 
of Nocardia and Mycobacterium strains. Of 51 
strains of Nocardia studied, all except N. intra- 
cellularis (which they state has more of the char- 
acteristics of a Mycobacterium than of a No- 
cardia) produced well developed mycelium 
within the substrate and, during the initial stages 
of growth, branched aerial mycelium. In some 
strains, fragmentation of the aerial mycelium 
occurred very early. The ten Mycobacterium 
strains which they studied showed no submerged 
growth with the exception of one strain of M. 
smegmatis and one of M. leprae. Both of these 
strains developed branched mycelial elements 
in the surface growth. However, those writers 
state that 1. leprae was not acid fast, and they 
concluded that it was a Nocardia species. 

According to the observations of Carter and 
Buhler (3), unclassified acid-fast bacteria when 
grown in thioglycollate broth form clumps of 
growth just beneath the surface of the broth. In 
contrast, the nocardiae produce a surface pellicle 
composed of a fine network of branches. In the 
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present study, all strains tentatively identified 
as Nocardia or Streptomyces species developed 
pellicles on the surface of thioglycollate broth 
However, 23 of the 31 mycobacteria studied also 
produced a similar surface growth. 

The development of a pellicle appears to be 
of limited value in separating Nocardia from 
mveobacteria species. However, the ability to 
grow in thioglycollate broth appears to be a use- 
ful eriterion in the separation of unclassified 
chromogenic mycobacteria and saprophytic my- 
cobacteria from M. tuberculosis according to the 
studies of Koch associates (14). These 
writers have demonstrated that thioglycollate 
broth supports the growth of most strains of un- 
classified and saprophytic mycobacteria. MW. tu- 
berculosis does not develop in this medium. 

Gordon and Mihm (10) reported that none 
of the 79 strains of N. asteroides studied had 
the ability to decompose casein. In contrast, 
Gordon and Smith (4) had reported that all of 
147 strains of typical Streptomyces hydrolyzed 


and 


casein. In a later publication, Gordon and Mihm 
(5) reported the use of this test to distinguish 
the two acid-fast Noeardia species, N. asteroides 
and \. brasiliensis. According to their results, 
OS per cent of 50 strains of N. brasiliensis hy- 
drolyzed casein, while none of 98 strains of 
asteroides attacked casein. 

In the experience of the present writers, this 
is the most reliable of the tests for the differenti- 
ation of NV. asteroides from N. brasiliensis and 
Streptomyces species. All of 
asteroides grew well on milk plates, but none 
hydrolyzed casein. On the other hand, all of the 


N. brasiliensis isolates consistently hydrolyzed 


the strains of .V 


casein. Of 11 Streptomyces strains studied, 10 
rapidly hydrolyzed casein (see figure 4a). The one 
exceptional strain, \-5SS, had been isolated three 
successive times from the blood stream of a pa- 
tient. The identity of this streptomycete has not 
been determined (21). 

According to Schneidau and Shaffer (6), most 
strains of Nocardia are capable of utilizing par- 
affin. This ability 
among the various Streptomyces species In the 


appears to be uncommon 
present series, all of the strains identified as NV 
asteroides and N. brasiliensis utilized paraffin. 
Of the 11 Streptomyces strains studied, four 
grew on the paraffin medium. All of the myco- 
bacteria strains utilized paraffin. The property 
of paraffin utilization has little value for differ- 
entiating these organisms. 
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Gordon and Smith (4) reported that the de- 
composition of tyrosine was useful for separat- 
ing Nocardia from Streptomyces species. Ap- 
proximately 96 per cent of the Streptomyces 
strains which they studied hydrolyzed tyrosine, 
whereas approximately two-thirds of the No- 
cardia strains did not. In a later publication, 
Gordon and Mihm (5) showed that this test was 
useful in the separation of N. asteroides from 
N. brasiliensis since all 50 of their strains of NV. 
brasiliensis decomposed tyrosine. None of the 79 
strains of NV. asteroides had this ability. Bojalil 
and associates (15) reported that 19 of 21 strains 
of N. brasiliensis hydrolyzed tyrosine, and all of 
30 strains of V. asteroides failed to do so. 

In the present study, it was found that six of 
23 strains of N. brasiliensis did not hydrolyze 
tyrosine. None of 69 strains of N. 
hydrolyzed tyrosine. Four of the 11 Strepto- 
myces species studied hydrolyzed tyrosine. Three 
of the 31 mycobacteria isolates studied hy- 
drolyzed tyrosine. Since six strains of NV. brasi- 
liensis failed to hydrolyze tyrosine, this test Is 
not recommended for the separation of the two 
acid-fast Nocardia species. 

The utilization of gelatin as a sole source of 


asteroides 


nutrition has been shown to be of value in the 
differentiation of N. from \V. as- 
teroides. In the studies by Bojalil and Cerbon 
(7), 22 strains of NV. brasiliensis grew well in 0.4 


brasiliensis 


per cent gelatin, producing compact colonies. The 
gelatin was broken down to amino acids, and de- 
veloped an alkaline reaction. On the other hand, 
30 strains of \V. asteroides grew very poorly and 
the pH of the medium remained unchanged. The 
experiences of the present writers comply with 
these findings. 

McClung (16) was the first to study the uti- 
lization of carbon compounds by various no- 
cardiae. Utilization was measured by the ability 
to grow on an inorganic nitrogen medium to 
which single sourees of carbon had been added. 
Six strains of N. asteroides were studied. The 
utilization pattern was different for each strain. 
However, it should be pointed out that five of 
the six strains utilized galactose and all six uti- 
lized inositol to some extent. Mariat and Lavalle 
(17) studied the utilization of carbon sources 
by N. 
lized a chemically defined medium with 0.1 per 
cent asparagine and a vitamin mixture. In gen- 
eral, N. brasiliensis utilized more of the test 
compounds than did N. asteroides. They con- 


asteroides and N. brasiliensis. They uti- 
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Fic. 4. a. Use of casein plate for demonstration of hydrolysis: N. asteroides, no hydroly- 
sis; V. brasiliensis, slow hydrolysis; Streptomyces species, rapid hydrolysis. 
b. Growth of two strains of Nocardia brasiliensis in gelatin (0.4 per cent). 


cluded that the ability of N. brasiliensis to uti- 
lize p-galactose was of practical value for dis- 
tinguishing it from N. asteroides. Mackinnon 
and Artagaveytia-Allende (8) tested the ability 
of various Nocardia species to utilize and pro- 
duce acid from sugars. Those writers suggested 
that production of acid from galactose by N. 
brasiliensis was useful in the separation of that 
species from \. asteroides. Gordon and Mihm 
(5) state that the production of acid from man- 
nitol and inositol by N. brasiliensis was useful 
in differentiating that species from \. asteroides. 

In the present study, acid production from 
glucose, galactose, and inositol was studied for 
all Nocardia and Streptomyces species. Since 
all strains usually produce acid from glucose, 
this sugar was used as a control. 

The production of acid from galactose and 
to have some value for the 


inositol appears 


separation of N. brasiliensis from N. asteroides. 


In the writers’ experience, N. brasiliensis was 
much more active in this respect, and regularly 
produced acid from these sugars. Most of the NV. 
asteroides strains did not. However, 10 of the 
69 strains studied produced acid from galactose 
and five strains produced acid from inositol. 
Therefore, the test has only limited value for 
the identification of these species. 

Gordon and Mihm (5) studied the tempera- 
ture tolerance of N. asteroides and N. brasilien- 
sis. They found a marked difference in the abil- 
itv of these organisms to grow at 45°C. and 
50°C. Only 2 of 50 strains of N. brasiliensis grew 
at 45°C. and none grew at 50°C. Of 98 strains of 
N. asteroides, 31 grew at 45°C., and 24 at 50°C. 
Schneidau and Shaffer (6) have also shown that 


many N. asteroides strains, including both hu- 
man and animal isolates, develop profusely at 
46°C., while N. brasiliensis and certain sapro- 
phytie noeardiae failed to do so. 

In the present studies, none of 23 strains of 
N. brasiliensis grew at 46°C.; however, 12 of 
69 strains of N. asteroides also did not grow at 
this temperature. In view of these findings, tem- 
perature tests are considered to be of little diag- 
nostic value. 

All N. asteroides strains (Group I, 57 strains 
and Group II, 12 strains) were pathogenic for 
guinea pigs. However, it was necessary to inocu- 
late more than 2 guinea pigs before pathogenicity 
could be demonstrated with 10 of the strains. 
The fact that there was considerable difference 
in virulence among strains, and/or differences 
in susceptibility of the guinea pigs used, makes 
it difficult to rely on this test unless a positive 
result is obtained. Also, the fact that in this study 
it Was necessary to inoculate some strains into 
a large number of guinea pigs before pathoge- 
nicity could be demonstrated reduces the value 
of the test for routine diagnostic work. 

The literature gives conflicting reports of the 
pathogenicity of N. 
rabbits, aud mice. Experimental infections in 
guinea pigs have been deseribed by Drake and 
Henrici (1). Strauss and Kligman (18) and 
Runyon (19) showed that the addition of gas- 
trie mucin to the inoculum potentiated the 
development of lesions. Runyon suggested intra- 
peritoneal inoculation of mice with a standard- 
ized inoculum in gastric mucin as the most prac- 
tical and reliable method for demonstrating the 
pathogenicity of NV. asteroides. However, he also 


asteroides for guinea pigs, 
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demonstrated great differences in virulence 
among the strains which he studied. 

Among 10 of the 23 strains of NV. brasiliensis 
studied in the present series, pathogenicity was 
demonstrated for one only. These results suggest 
that \N. asteroides is more virulent for the guinea 
pig than \V. brasiliensis. However, a strain of NV. 
brasiliensis isolated from a cat by Ajello and as- 
sociates (20) has proved to be highly pathogenic 
for the guinea pig. This strain killed both of 2 
guinea pigs within a week. One guinea pig had 
been inoculated intraperitoneally and one intra- 
testicularly with a suspension of the organism in 
gastric mucin. Exudates from the lesions con- 
tained numerous acid-fast, branched mycelia 
Mackinnon and Artagaveytia-Allende have dem- 
onstrated the production of granules with elubs 
in both mice and guinea pigs with NV. brasiliensis 
(S). The mice were inoculated in the peritoneum 
and the guinea pigs intratesticularly. 


SUMMARY 


The following tests were found to be the most 
practical and efficient in the differentiation of 
N. asteroides, N. brasiliensis, a group of Strep- 
tomyces species, and several mycobacteria: 

Use of a modified Kinyoun cold-staining 
technique to determine acid-fastness; V. as- 
teroides and N. brasiliensis are both acid fast. 

Demonstration of the presence or absence 
of branched mycelium with slide cultures. The 
mycobacteria do not form branched mycelium. 

Determination of the ability or inability to 
hvdrolvze casein. This test serves to separate 
N. asteroides from N. brasiliensis and Strep- 
tomyees: N. asteroides does not hydrolyze 

easem. 

Determination of the ability to form well- 
defined colonies in dilute gelatin. This type of 
growth is characteristic of N. brasiliensis, but 
not of \. asteroides or Streptomyces. 


SUMARIO 


La Identificacién de la Nocardia Asteroides y la 


Nocardia Brasiliensis 


Las pruebas siguientes se han mostrado ser las 
mas practicas y eficaces para la diferenciacién de 
la N. asteroides, la N. brasiliensis, un grupo de 
especies de estreptomicetos vy varias micobac 
terias 

Empleo de una téenica modificada de Kinyoun 
frio para determinar la 


con decoloracién en 
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Acidorresistencia. Tanto la \. asteroides como la 
.. brasiliensis son Acidorresistentes. 

Descrubrimiento de la presencia o falta de 
micelio ramificado en cultivos en laminillas. Las 
micobacterias no forman micelio ramificado. 

Determinacién de la capacidad o incapacidad 
para hidrolizar la casefna. Esta prueba sirve para 
separar la \. asteroides de la N. brasiliensis y los 
estreptomicetos. La N. asteroides no hidroliza la 
caseina. 

Determinacién de la capacidad para formar 
colonias bien definidas en gelatina dilufda. Esta 
clase de proliferacién es tipica de la . brasiliensis, 
pero no de la \. asteroides o los estreptomicetos. 


RESUME 


Identification des Nocardia Asteroides et des 
Nocardia Brasiliensis 


Les auteurs trouvérent les réactions suivantes 
les plus pratiques et les plus efficaces dans la diffé 
brasiliensis, un 
plusieurs 


renciation de N. asteroides, N. 
groupe de l’espéce Streptomyces et 
mycobactéries : 

Emploi d’une technique modifiée de Kinyoun, 
par coloration A froid pour déterminer l’acidoré- 
sistance. .\V. asteroides et \. brasiliensis sont tous 
les deux acidorésistants. 

Démonstration de la présence ou de l’absence de 
champignons A branches dans les plaques de cul- 
tures. Les mycobactéries ne forment pas de 
champignons A branches. 

Détermination de la capacité ou de l'incapacité 
& hydroliser la caséine. Cette réaction sert a 
différencier \. 
Streptomyces. V. 


asteroides de N. brasiliensis et 
asteroides n’hydrolise pas la 
caséine. 

Détermination de la capacité a former 
colonies bien définies dans la gélatine diluée. Ce 
type de développement est caractéristique de 
N. brasiliensis, mais pas de N. 


des 


asteroides ou de 


Streptomyces. 
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INTRODUCTION 


This report is concerned with an explosive out- 
break of primary tuberculosis in a large central- 
ized school in upstate New York (population 
4,000). It presents certam clinical aspects of the 
investigation (and its sequelae) conducted as a 
routine publie health measure after the finding of 
a case of active pulmonary tuberculosis in one of 
the school-bus drivers in June, 1958. Analysis 
of the data obtained has provided an opportunity 
to assess the value of antimicrobial therapy in the 
treatment of primary tuberculosis in a school 
population by comparing the results with those 
obtained in previous well-documented outbreaks 
which oceurred in the pre-chemotherapy era (1, 
2). It is hoped that certain techniques used in 
this investigation might also be worthy of fur- 
ther study and evaluation. A complete summary 
and appraisal of the epidemiologic aspects of this 
outbreak are the subjects of a separate presenta- 


tion (5). 


PLAN OF INVESTIGATION 


A list was compiled of all of the students who on 
any occasion rode the bus (referred to in the tables 
as Bus No. 11) usually chauffeured by the bus driver 
who was found to have active pulmonary tubercu- 
losis. These students were designated “riders of Bus 
No. 11,” or the “exposed group.” Two diagnostic 
clinics were provided for this group one and three 
weeks, respectively, after the original adult case of 
tuberculosis was diagnosed. 

A chest roentgenogram was obtained from each 
student and a Mantoux test was given at the same 
clinic visit. The initial chest films were a 14- x 17- 
inch posteroanterior and a left lateral projection 
taken at a six-foot distance. Each tuberculin reactor 
was thereafter examined at intervals not exceeding 
two months for at least the first six months of ob- 
servations. With few exceptions, the bimonthly 
schedule was continued throughout the first vear of 
follow-up study. Thereafter, for the next calendar 
vear, the interval was usually extended to four- 
month periods. It was further recommended that 
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all tuberculin reactors continue to be examined at 
intervals not exceeding a year until they had 
reached their twenty-first birthday 

The Mantoux intradermal technique was em- 
ployed in tuberculin testing. Purified protein de- 
rivative in a dosage of 0.00025 mg. was used. All of 
the tests were read by one of two competent ob- 
servers. Reactions of 5 mm. or more of induration 
were read as positive. All nonreactors in the exposed 
group were retested roughly three months later in 
order to pick up any subjects who, at the original 
testing, might still have been in an anergic phase, 
although already infected. A program to tuberculin 
test all of the student body, including the “nonex- 
posed group” (students who had never ridden in 
the bus driven by the tuberculous driver) was com- 
pleted three months after the original investigation. 
To further establish a true baseline of the inci- 
dence of tuberculosis in the community, which was 
known to be rather low, a mass community chest 
roentgenographic survey was conducted five months 
after the original case was diagnosed. 


Classification of Cases 


Students were considered to have an active tu- 
berculous infection if: (7) conversion of the Man- 
toux test reading from negative to positive was 
known to have taken place within six months before 
or after the date of diagnosis of active pulmonary 
tuberculosis in the school-bus driver; (2) a paren- 
chymal lesion or mediastinal adenopathy persisted 
on serial roentgenographic study for more than one 
month in a student who was a Mantoux reactor and 
who had no clinical evidence of any other infection 
of the respiratory tract; or (3) a sputum or gastric 
lavage specimen yielded tubercle bacilli on culture 
(Although all of the subsequently hospitalized pa- 
tients had not less than three consecutive gastric 
lavages cultured for tubercle bacilli before the in- 
stitution of specific antimicrobial therapy, not a 
single one was reported positive for M. tuberculosis 
during hospitalization.) 


Clinical Management 


The management of the tuberculin reactors 
was influenced by date of conversion of the tu- 
bereulin reaction and extent of disease demon- 
strated by roentgenograms. These factors in- 
fluenced both the status of physical activity and 
the tvpe and duration of drug therapy. 

Antimicrobial therapy was offered to all re- 
actors of the exposed group whose tuberculin 
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reactions did not antedate June, 1958, or whose 
tuberculin reactions could not be reasonably well 
dated. Therefore, there were probably some sub- 
jects who had acquired their original infection 
years before this investigation. When this point 
could not be verified, it was considered preferable 
to offer prophylactic therapy to such subjects in 
the exposed group but not to those in the non- 
exposed group. 

All tuberculin reactors with significant roent- 
genographie evidence of mediastinal adenopathy, 
parenchymal disease, pleural effusion, or various 
combinations of the three, were advised to be hos- 
pitalized for at least a three- to four-month pe- 
riod. Antimicrobial therapy was to be given for 
eighteen to twenty-four months, depending upon 
the rate and extent of resolution of the disease 
process. 

Those who had only minimal adenopathy in 
the posteroanterior projection, or adenopathy 
seen only in the lateral projection, were permitted 
to attend school. Drugs were to be given for 
twelve to eighteen months. 

Finally, those subjects who had normal roent- 
genograms and fairly definite evidence of recent 


exposure were offered prophylactic isoniazid ther- 
apy which was to be given for a twelve-month 
period of time. Normal activity status was per- 


mitted. 


The drugs used in the therapy program were 
streptomycin, isoniazid, and para-aminosalicylic 
acid (PAS). The dosage of streptomycin was from 
05 to 1.0 gm. (depending upon body weight) given 
in a single dose three times per week. Isoniazid was 
given in two or three divided daily doses for a total 
equivalent of 5 to 7. mg. per kg. of body weight. 
Para-aminosalicylic acid, usually given in the form 


of sodium-PAS tablets, was given in three or four 
divided daily doses for a total equivalent of 30 to 
35 mg. per kg. of body weight. Practically all of the 
subjects hospitalized received triple-drug therapy. 
This was particularly advised for those who had evi- 
dence of pleural effusion. Dual-drug therapy with 
isoniazid and PAS was given in the post-hospital 
ambulant therapy course, and to subjects with mini- 
mal adenopathy who were treated entirely on an 
ambulant therapy program. Isoniazid alone was 
given to the remainder. 

The initial examinations were carried out under 
the auspices of the State Chest Clinic which served 
the area, working in collaboration with the District 
Office of the State Department of Health and the 
school physician. In every instance, the family phy- 
sician was advised of the findings and the recom- 
mendations, with the request that the Clinie Di- 
rector in turn be notified whether the student 
would remain under the immediate and total cus- 
tody of the family physician or whether the latter 
would avail himself of the services of the Clinic 
and/or the State Tuberculosis Hospital which 
served the area. Ambulant drug therapy, when in- 
dicated, was provided by the State Chest Clinic. 

Resvucts 

Results of tuberculin testing : One hundred and 
forty-five tuberculin reactors were found among 
the total of 3,667 students tuberculin § tested. 
Sixty were in the nonexposed group of 3,401 
students (1.8 per cent); the remaining 85 (32.0 
per cent) were in the so-called exposed group of 
266 students (table 1). In short, the incidence of 
reactors in the exposed group was more than 
eighteen times that of the remainder of the school. 
Seven of the reactors in the exposed group were 
late converters, negative at the original investi- 
gation but positive when retested three to nine 
weeks later. 

Results of roentgenographic examination: Al- 


TABLE 1 
TuBercuLous INFECTION AND TUBERCULOUS DISEASE AMONG THREE GRovUPs oF StupENTs: RipERS 
or Bus No. 11, Nonripers WHo ATTENDED THE SAME ScHoous as RIDERS, AND 
NoONRIDERS WuHo ATTENDED OTHER SCHOOLS 


Number of Students 


Student Group Tested 


All students 3,667 
All nonriders of Bus No. 11 3,401 
Schools served by Bus No. 11 
A. Riders 266 
B. Nonriders 2,296 
Other schools—nonriders of Bus 1,105* 
No. ll 


Tuberculin Active Primary Healed Primary 
Positive Tuberculosis Tuberculosis 


Number Per Cent Number Per Cent Number Per Cent 


* Practically all of these students were under the age of ten. 
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most half of the 60 reactors (1.8 per cent) in the 
nonexposed group had no demonstrab-e lesions. 
However, nearly 40 per cent of these 60 reactors 
had a definite healed tuberculous infection of the 
primary type. These latter students represented 
0.7 per cent of the total nonexposed group. 
There were 4 students (0.1 per cent) with active 
primary tuberculosis, and there were 3 who dem- 
onstrated nontuberculous pulmonary disease 
(0.08 per cent) (table 1). 

Less than 30 per cent of the 85 reactors in the 
exposed group had normal chest roentgeno- 
grams. Two and three-tenths per cent of the 266 
students comprising the exposed group had 
healed primary lesions, and 19.5 per cent had 
active primary disease demonstrated by roent- 
genographic examination. There were no cases 
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of nontubereulous pulmonary disease in this 
group. 

The extent and distribution of the active 
primary lesions as demonstrated by chest roent- 
genograms in each of the groups were as follows: 
Three of the 5 subjects in the nonexposed group 
showed mediastinal adenopathy, two of which 
were visible only in the lateral projection. The 
fourth subject had a pulmonary lesion and the 
fifth had a normal chest roentgenogram (this 
student was originally thought to be in the ex- 
posed group, and had been started on prophy- 
lactic drug therapy). 

Thirty-five of the exposed group had medi- 
astinal adenopathy, which was seen only in the 
laterally projected roentgenograms in 17 of these 
subjects (figure 1). Of the remaining 18, 10 


Fic. 1. A and B (upper). Case 28305, September 10, 1958. Interpreted as showing minimal 
changes in the posteroanterior film and significant changes in the lateral film. 
C and D (lower). Same case, February 29, 1960. Resolution demonstrated. 
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Fic. 1. E and F (upper). Case 29267, September 23, 1958. Posteroanterior film interpreted 
as normal; significant mediastinal adenopathy shown in lateral view. 
G and H (lower). Same case, February 19, 1960. Resolution demonstrated. 


Fic. 1.7 and J. Case 29923, January 23, 1959. Student of the same age and weight as the pa- 
tient of Case 29267, a tuberculin reactor. The posteroanterior projection shows suggestive 
prominence of the left hilar shadow; the lateral projection was interpreted as normal. 
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TABLE 2 
DruGc Tuerary: Frequency, Tyre, AND CoMPLICATIONS 


Treatment Interrupted 


Treated 


Delinquent 


Total 


Per Per 
Number Cent Number 
94.0 


Exposed 69 65 
5 100.0 | 


Nonexposed 5 5 


TABLE 24 
DruGc Tuerapy: Tyre or Disease RELATED TO 
DuRaTION oF THERAPY 


Large 
Nodes 
and, or 
Pulmonary 
Lesion 


Minima! to 
Moderate 
Adenopathy 


Normal 
Roent 
genogram 


Less than 
1 year 
Less than 
1 year 
Months 
18 Months 
18 Months 
24 Months 


12-18 


Exposed 
Nonexposed 


showed just-visible widening of the mediastinal 
shadow in the posteroanterior projection, while 
S had large mediastinal nodes. Fifteen of the 
exposed group had pulmonary lesions with or 
without pleural effusion; 13 had pulmonary le- 
sions only. Six of the 7 late tuberculin converters 
had definite lesions demonstrated by chest roent- 
genograms, two of which were parenchymal le- 
sions of the lung. 

No nonpulmonary tuberculous lesions have 
been demonstrated in either group two years 
after the date of the original investigation 

A chest roentgenogram was reported as ab- 
normal only if so interpreted by each of two ob- 
servers at separate readings. 

Therapy regimen: The therapy program for 
the reactors is outlined in tables 2 and 2A. Sixty- 
nine of the 85 reactors in the exposed group 
were recommended for drug therapy. Sixty-five 
of the recommended group of 69 received drug 
therapy. Five patients in the nonexposed group 
also received drug therapy, making an over-all 
total of 70 patients who received antimicrobial 
therapy. 

In the exposed group, 39 subjects received 
isoniazid only, 13 received dual-drug therapy 


Drug Toxicity 


Number 


Drugs Used 


Streptomccin 


aa 
oniazid/ PAS 
Isoniazid, Isoniazid, PAS 


Isoniazid 


Cent Number Cent Number 


Per 
Number Cent 


20.0 13 
0.0 1 


60.0 13 
80.0 0 


6.0 39 
0.0 4 


with PAS and isoniazid, and 13 received triple- 
drug therapy with streptomycin, PAS, and iso- 
niazid. Four of the 5 patients in the nonexposed 
group received isoniazid therapy only; the pa- 
tient with pulmonary pathology received the 
usual triple-drug therapy during hospitalization 
and thereafter was continued on dual-drug ther- 
apy consisting of isoniazid and PAS. 

The remaining 16 students in the exposed 
group were not recommended for drug therapy 
for one of the following four reasons: 


(a) The patient had been a known positive re- 
actor for one or more years; (b) he had evidence of 
a healed primary tuberculous lesion at the time of 
first examination; (c) he failed to return for follow- 
up examination for six or more months after the 
date of original diagnosis; or (d) the recommended 
therapy program was refused by the attending psy- 
sician and/or the family. 


Finally, there were two special circumstances: 


(1) Drug therapy was not offered because the pa- 
tient in question had already received BCG vac- 
cination, which accounted for his positive tuber- 
culin status; and (2) one student, who was a 
tuberculin reactor only, gave a family history of 
allergy so intense to all medications that it was be- 
heved the dangers attendant upon prophylaxis 
might outweigh the gains anticipated from ther- 
apy. This student has demonstrated no lesion after 
twenty-four months of observation. 


Duration of therapy: Interruption of drug 
therapy proved to be less of a problem than was 
originally anticipated. Eight of the 65 patients 
in the exposed group failed to carry out drug 
therapy according to prescription: 4 lapsed be- 
cause of simple delinquency, and 4 because of 
drug toxicity. Of those patients who demon- 
strated no lesion, 18 received a planned twelve- 
month period of therapy: in 2 others, therapy 
was interrupted due to drug toxicity—one had 
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a questionable drug rash, while the other was a 
case of central nervous system disturbance evi- 
denced by hyperirritability. This patient re- 
ceived isoniazid only in a dosage of 7.5 mg. per 
kg. of body weight for a total of four calendar 
months. Fortunately, this subject represented 
a case of drug prophylaxis, and at twenty-four 
months he has still not shown a lesion by chest 
roentgenogram. Of the 30 patients who had mini- 


mal to moderate adenopathy, 27 received eight- 


een months of therapy, and 3 received slightly 
more than twelve months of drugs. This repre- 
sented interruption of therapy due to delin- 
quency, not drug toxicity. Due to the very 
prompt resolution of the pulmonary lesions in 
several of the patients, it was decided that only 
7 of the 15 with large nodes and/or pulmonary 
lesions would receive two years of drug therapy. 
Two with drug toxicity were successfully desen- 
sitized in the hospital after a short interruption 
of therapy; each received eighteen months of 
chemotherapy. One was delinquent for more 
than two the eighteenth month 
and, because of favorable changes, treatment 
was not resumed (see tables 2 and 2A). 


weeks about 


In the nonexposed group, the one child with 


a normal chest roentgenogram received twelve 
months of therapy, those students with mediasti- 
nal adenopathy received seven to fifteen months 
of therapy, and the student with the pulmonary 
lesion received twenty-four months of combined 
drug therapy. One of the 5 students in the non- 
exposed group had interruption of drug therapy 
which was not due to drug toxicity (see tables 
2 and 2A). 

Results of drug therapy: All of the patients 
still hospitalized at first 
after the school-bus driver's lesion was originally 


the end of the vear 
demonstrated were those who had not accepted 
the original recommendation for therapy. Two of 
these students were first hospitalized eight and 
ten months, respectively, after the original diag- 
nostic clinic held on June 30, 1958. By the end 
of eighteen months of observation, all patients 
had been discharged from the hospital, but the 
2 students who had delayed treatment showed 
the most significant residuals of disease of all 
the students in both groups. Hospitalization had 
been recommended for a total of 18 students in 
both groups and was accepted by 15. Of the 3 
students who refused to accept the original 
recommendation, 2 had pleural effusion. One has 


never received form of therapy, and the 
other received isoniazid only under the super- 
vision of his family physician. At the two-vear 
observation point, the student who received no 


any 


therapy showed no visible residual of disease, 
and the isoniazid-treated student had a signifi- 
cant parenchymal nodule. The third patient for 
whom hospitalization was recommended received 
adequate therapy at home under the supervision 
of a competent chest specialist. 

At the eighteen-month point of observation, 
all of the nonexposed group had improved, and 
4 of the 5 students had shown evidence of a 
stable disease process for six months or more. 
In the exposed group, 63 of 65 had reached a 
status of a stable disease at eighteen months, and 
all were improved. At the two-year observation 
point, one student of the exposed group showed 
a small residual of disease, and the other still 
had a fairly large nodule of parenchymal disease 
(referred to above). A faint linear strand was 
the only visible residual of parenchymal disease 
in the one student in the nonexposed group who 
originally demonstrated parenchymal disease. 
This patient had a fairly significant residual at 
the eighteen-month point of observation. 


Discussion 


The data obtained have provided some addi- 
tional information in respect to the diagnosis 
and clinical management of primary tuberculo- 
sis, and also a few practical points of procedure 
in the conduct of surveys. 

The dosage of tuberculin employed, namely, 
0.00025 mg. per 0.1 ml., represents the initial 
standard test dose used by the tuberculosis 
hospitals of the New York State Department 
of Health for the past twenty vears. The same 
dosage was therefore used for this study because 
it permitted easier and more reliable comparison 
with data obtained in other studies within New 
York State. 

Tuberculin testing of the entire school popu- 
lation provided a good estimate of the true 
prevalence rate of tuberculous infection in the 
school populations of suburban upstate New 
York. The number of students who were tuber- 
culin tested totaled 3,667. This figure represents 
94.5 per cent of the total enrollment of the 
school year 1957-1958, and 98 per cent of the 
total school enrollment as of October, 1958. Less 
than 0.8 per cent of the high-school group were 
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lost (7 students of 870). Four per cent of all 
students tested were tuberculin positive (see ta- 
ble 1). If the relatively small exposed group of 
266 students is excluded, a rate of 1.8 per cent 
reactors is found for students aged five through 
eighteen, inclusive. Eleven years previously, a 
mass compilation of 30,642 students who were 
tuberculin tested in the various schools through- 
out upstate New York yielded 64 per cent re- 
actors (4). The figure of 4.6 per cent reactors 
for students aged fifteen and older (table 3) is 
about the same as the national average of 5 per 
cent reactors among white naval recruits for the 
same vear (5). In 1942, Horton reported the in- 
cidence of infection in students between the ages 
of five and eighteen to be 9.1 per cent over-all, 
with 20 per cent positive reactors at the twelfth- 
grade level in three schools in essentially rural 
areas of south-central New York State. Thirty 
vears before the present study, the percentage of 
tuberculin reactors was as high as 30 to 35 per 


TABLE 3 
INFECTION AND TUBERCULOUS 
DisEASE AMONG RIDERS AND NONRIDERS OF 
Bus No. 11, BY SEX AND AGE 


Active 
Primary 
Tuber 


culosis 


Tuberculin 
Positive 
Number 
of 
Students 


Per Cent 
Per Cent 
Per Cent 


Riders 

Both sexes 

Less than 6 
years 

) years 
years 
years 

vears 

10-14 years 

15 years 
and older 


Nonriders 
Both sexes 
Less than 6 

years 
6 years 
7 vears 
S vears 
vears 
10-14 vears 
15 =years 


and older 
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cent in twelfth-grade students (6). This drop in 
the number of tuberculin reactors in the school 
population during the past thirty vears is very 
impressive. When roentgenograms were taken at 
two-month intervals for at least the first six 
months of observation, several evanescent pul- 
monary lesions were demonstrated. In some in- 
stances, the lesions appeared a month after the 
patient had been placed on therapy, and in 
many instances they disappeared two to three 
months later. It is reasonably certain that many 
of these lesions would never have been seen if 
the tuberculin reactors with initially negative 
roentgenograms had been re-examined only at 
the end of six or twelve months. On the other 
hand, if untreated, the disease could easily have 
reached a far advanced state by a twelve-month 
follow-up date. It is interesting to note that 6 
of the 7 late converters showed significant lesions 
on the roentgenograms, suggesting that (a) 
perhaps many of the students found to be tuber- 
culin reactors at the time of the initial investi- 
gation and had simultaneously normal 
roentgenograms were actually reactors of con- 
siderable duration, or (6) most of the pulmonary 
lesions in the exposed group were so evanescent 
(averaging three to four months’ total duration) 
that they had already cleared when first ob- 
served. This leads naturally to the next question, 
whether this is the usual course of events, which 
might explain why 97 per cent of the positive 


who 


reactors in surveys in general never demonstrate 
clinical tuberculosis (7). 

It is believed that the value of early and ade- 
quate drug therapy is well-substantiated by 
comparing the this study with a 
somewhat similar outbreak of tuberculosis in a 
New York State high school which was reported 
by Horton and associates in 1952 (2). The fae- 


results of 


ulty, employees, and students of that school 


were first examined eighteen months after the 
initial case of tuberculosis was detected among 
the student body. There were 133 pupils older 
than ten, equally divided as to sex. In the first 
two vears of observation, a total of 14 cases of ac- 
tive pulmonary tuberculosis was demonstrated ; 
there were 6 cases of moderately advanced pul- 
monary tuberculosis, one of far advanced tu- 
berculosis, and the remainder were minimal. By 
their final survey, concluded six vears after the 
first student case was diagnosed, a total of 17 
cases of active pulmonary tuberculosis were dis- 


a 
Healed 
Primary 
Tuber- 
3 
266 | 85 32.0 5219.5 6 2.3 ibe 
12, 5 5 |41.7 
38 7 18.4 4 10.5 
31. 29.0 4 12.8 
38 12 (31.5 10 |26.3 
24 8 (33.3) 6 (25.0 4.1 
i 2 313.70 13.5 443 
31 13 41.9 619.4 1 3.2 
3,401 60/18 4 0.1 28 0.7 
220 0 0.0 0 0.0 0 0.0 
222 0 00 0 00 0 00 
41 62°06 0 00 1 03 
| 340 3 09 
329, 20.6 0/00 0 0.0 
1,292 2% 20 4 03 11 08 
587 27 4.6 0°00 9 1.6 
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covered. Three patients died of progressive tu- 
berculosis despite the best available therapy; 
one of these patients died of tuberculous men- 
ingitis three months after the first survey. The 
majority who recovered required prolonged pe- 
riods of hospitalization for cavitary disease, aver- 
aging far more than two years, with a maximum 
of 1,382 days. 

In the present study there were 123 students 
older than ten in the exposed group, equally 
divided as to sex (table 4). In the first two years 
of observation a total of 6 cases of active pri- 
mary tuberculosis with pulmonary lesions was 
demonstrated in this age group, and a total of 
13 eases for all ages in the exposed group; all 
were minimal in extent and, with 2 exceptions, 
were solitary lesions no larger in size than a 
nickel. There have been no deaths. No patient 
was hospitalized for more than fifteen months 
and, at the twenty-four-month point of observa- 
tion, only 2 showed any visible parenchymal re- 
sidual of disease. Based on these observations, 
it is possible that lymph nodes were not seen by 
Horton and his associates (2), first, because the 
examinations were conducted after that stage 
of the disease when adenopathy can be expected ; 
or second, because the lesions went undetected 
and were hidden behind the heart shadow, as 
seen in the posteroanterior projection only. 

A point of considerable interest is the ob- 
servation that only 2 of the patients in the 
present study have demonstrated any evidence 
of calcification of the lymph nodes at the 
twenty-four-month observation point. This was 
quite at variance with the usual expectation in 
early childhood tuberculosis, as seen in this com- 
munity, in which calcification was commonly 
seen within a year of the date of diagnosis. At 
this point, it can only be theorized that prompt 
introduction of antimicrobial therapy may have 
prevented significant caseation necrosis, which 
is the site of later deposition of calcium in the 
usual case. 

The rapidity of changes observed on serial 
roentgenograms emphasizes once again that tu- 
berculosis is not a slow chronic disease of months 
and vears, but one that changes with great ra- 
pidity during the first six months after exposure. 
Hyge (1), reporting on a group of “teenage” 
students in a state school in Denmark in which 
an epidemic occurred during the early years of 
World War II, indicates that most of the chil- 


TABLE 4 
DisTRIBUTION OF RIDERS AND NONRIDERS OF 
Bus No. 11 By Acre, Sex, TurBercuLIN Reac- 
TIONS, AND TUBERCULOUS DISEASE 


Riders Nonriders 


ae aoe 
Age and Sex ES 
| & < x & < = 
Males— 133 | 48 | 34) 5 (1,790) 35 | 3 12 
total | 
5 7 3 3|— 114 - 
6 22 6 4;— 145; — | - _ 
7 18 4 171 
23 9 196 2| — 2 
9 9 3 2) 1 187; 1 - 
10-14 138 | 17) 4 661 16 3 7 
15 and | 6) 316 15 3 
older 
Females— 133 37/18 1 1,611 25 1 = 12 
total 
5 §| 106 
6 16 1 - 147 
7 13 5 1 170 1 1 
15 3 144 1 1 
9 15 5 142) 1 - 
10-14 54 14 1 631 10 1 4 
15 and 15 7 2\- 271; 12 - 6 
older 
Both sexes (266 85 52 6 3,401 60 4 °° 2 


dren had developed significant disease within 
six months of the date of the initial infection, 
and many went on to develop progressive cavi- 
tary disease. 

The sharp drop in tuberculin reactors after 
the age of five (table 3) suggests that the period 
of greatest susceptibility extends through the 
fifth vear of life, rather than terminating at the 
end of the third year, as some have suggested 
(S). It is recognized that the total numbers in- 
volved are small, but the differences are signifi- 
cant. 

Another clinical point to be emphasized is 
the observation that the poorest results obtained 
in the present investigation were in those pa- 
tients whose treatment was begun the greatest 
number of months after the original diagnosis 
of tuberculous infection had been made. These 
patients, with one exception, were the only chil- 
dren who still showed significant residual disease, 
and it is this residual of disease which will be the 
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source of future trouble, if any. It is hoped that 
a final answer to this question may come from 
late comparison of the status of the untreated 
students with healed primary disease in the non- 
exposed group with the status of the treated 


cases in the exposed group and, particularly, 
whether they will later demonstrate evidence of 
active endogenous or exogenous pulmonary re- 
infection. 

Finally, it will be of the greatest interest to 
note whether the treated will 
eventually demonstrate a lymphohematogenous 


any otf cases 
dissemination of disease. 

The absence of significant differences in terms 
of the number of contacts of the exposed versus 
the nonexposed groups who showed evidence ot 
disease or infection (table 5) would tend to sug- 
gest that these subjects with secondary cases 
would not have been a source of infection to 
others in the first three months even if they had 
not been started on drug therapy. This point 
probably can never be adequately evaluated, but 
a subsequent tubereulin survey which is already 
planned and serial examination of the tuber- 
culin reactors which is to be continued through 
the twenty-first vear, whenever practicable, will 
serve to answer this question, at least in part. 

Turning to the more general public health as- 
pects of the present study, it may be noted that 
the differences in both tuberculous infection and 
tuberculous disease between the exposed group 
of students and the nonexposed group are sig- 
nificant to a high degree. The results shown in 
figure 2 confirm once again the most important 
publie health aspect of tuberculosis, namely, it 
is clearly an infectious disease. Other data not 
tabulated establish that the school teachers were 


TAB 
NuMBER oF ContTAcTS OF TUBERCULIN-POSITIVE 


Contacts Examined 


Number of 


N 
umber Contacts 


Contact Group 


Per 
Cent 


Total I 


296 
IS] 


RAS 
76.3 


60 


336 


237 


Riders 
Nonriders 


* Seven of the 9 are technically family contacts | 


the exposed group of students as well. There were 


same family, and 2 each in two other families 


Active 
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not implicated in the spread of disease or in the 
high positive tuberculin rate. 

Study of the data suggests that the most 
practicable time to carry out a survey in terms 
of the greatest yield for the least expenditure of 
time, money, and personnel is three months after 
the original case of tuberculosis is diagnosed 
and separated from the exposed group. Such a 
survey should be performed in two steps: in the 
first, the entire group should tuberculin 
tested: and in the second, all of the reactors 
should have roentgenograms taken in both the 
posteroanterior and lateral projections, without 


be 


exception. 

The results to date would suggest that the 
techniques used are entirely adequate to con- 
trol an outbreak of tuberculosis. 


SUMMARY 

pri- 
mary tuberculosis among school children, it is 
concluded that, practically, in terms of the 
greatest vield with the least expenditure of time, 
money, and personnel, survey is best 
ducted three months after detection of the origi- 


Based on experience in an outbreak of 


a con- 
nal case of disease. 

The value of routine posteroanterior and lat- 
eral roentgenographie projections in at least the 
first examination is well demonstrated and may 
serve to explain why so high a percentage of the 
“exposed group” were found to have clinical evi- 
dence of tuberculosis. 

Serial bimonthly roentgenograms for a total 
of not less than six months from the date of di- 
agnosis of the original case of tuberculosis will 
give a truer picture of the incidence of pulmo- 
nary disease than the more generally accepted 
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Stupents: Extent ano Tyre or TUBERCULOSIS 


Total with Tuber 
culosis or History 


Contacts of Tuberculosis 


with History 
of Tuber 


With culosis 


Inactive 
Tuber 
culosis 


With 
‘uber Number Per Cent 
ulosis 


23 
18 


6.9 
7.6 

yut, more significantly, each was also a member of 
3 students with significant primary disease in the 
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Fic. 2. Tuberculous infection and tuberculous disease rates among Whitesboro students who 
rode Bus No. 11, students who did not ride Bus No. 11 but attended the same schools, and 
students who did not ride Bus No. 11 and attended different schools from the children who 


used this bus. 


practice of semiannual or annual roentgeno- 
graphic examination, as the initial pulmonary 
lesions may be evanescent. 

Early therapy seems to have been well justi- 
fied, as evidenced by almost complete clearing 
of all disease in all of the patients at the end of 
the eighteen-month point of observation. There 
is the indirect inference that early therapy may 
have prevented caseation necrosis of the medi- 
astinal lymph nodes, since so few of the patients 
have as vet demonstrated calcification of the 
nodes or of the primary complex. 

Present techniques for the control of tubereu- 
losis seem adequate and emphasize once again 
the value of early detection, isolation, and treat- 
ment. The results further suggest that the public 
can be reassured that facilities already set up 
and constantly functioning should be able to 
prevent an epidemic spread of clinical tuberculo- 
sis. At the same time, the size of the problem 
demonstrated by this investigation emphasizes 
the importance of eternal vigilance. 


SUMARIO 


Un Brote de Tuberculosis Primaria en 
Escolares. Fases Clinicas 


A base de lo observado en un brote epidémico 
de tuberculosis primaria en escolares, se deduce 
que, priécticamente, en términos de mayor rendi 


miento y menor costo en tiempo, dinero y personal, 
la mejor ocasién para llevar a cabo un estudio 
retrospectivo es a los tres meses de descubrir el 
caso primitivo de la dolencia. 

El valor de sistematicas proyecciones radio- 
grdficas posteroanteriores vy laterales a lo menos en 
el primer examen quedé bien demostrado, y las 
mismas pueden servir para explicar por qué se 
descubrié un porcentaje tan alto del “grupo ex 
puesto” con signos clinicos de tuberculosis. 

Las radiografias bimensuales seriadas, tomadas 
durante un periodo total de no menos de seis meses 
desde la fecha del caso primitivo de tuberculosis, 
proporcionaran un cuadro mas exacto de la inei 
dencia de afeccién pulmonar que la practica acep- 
tada mds generalmente de hacer ex4menes radio- 
graficos que las 
lesiones pulmonares iniciales pueden ser evanes 
centes, 

La terapéutica temprana parece haber estado 
bien justifieada, segan patentiza el despejo casi 
total de la afeccién en todos los enfermos al termi 
nar los dieciocho meses del periodo de observacién. 


semianuales o anuales, dado 


Resta la deduecién indirecta de que la terapéutiea 
temprana tal vez impidiera al esfacelamiento 
caseoso de los ganglios linfaticos del mediastino, 
dado que son tan pocos los enfermos que hayan 
mostrado todavia calcificacién de los ganglios o 
del complejo primario. 

Las actuales técnicas para el dominio de la 
tuberculosis parecen adecuadas y recalean una vez 
mas el valor del descubrimiento, del aislamiento 
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y del tratamiento tempranos. Sugieren ademas los 
resultados que puede asegurarse al pablico que los 
medios ya establecidos y en funcionamiento cons- 
tante deben ser suficientes para impedir la propa 
gacién epidémica de la tuberculosis clinica. Al 
mismo tiempo, la magnitud del problema revelado 
por esta investigacién acentda la importancia de 
la vigilancia eterna. 


ResuME 
Une poussée de tuberculose primaire chez 
des écoliers. Aspects cliniques 
En se basant sur l'expérience d'une poussée de 
tuberculose primaire parmi des écoliers, on conclut 


que, prati-quement, si l'on considére le plus grand 


ain et la dépense minima en temps, argent et 
personnel, une étude est menée pour le mieux 
trois mois aprés la détection des cas originaux de 
la maladie. 

La valeur des projections radiologiques pos 
téroantérieures et latérales systématiques, au 
moins au premier examen, est bien démontrée et 
peut servir 4 expliquer pourquoi on trouva un 
pourcentage aussi élevé de “groupe exposé"’ ayant 
une tuberculose clinique évidente. 

Des radiologies en séries bi-mensuelles, pendant 
un total de pas moins de six mois, & partir de la 
date du diagnostic du cas original de tuberculose, 
donnera un tableau de la fréquence de la maladie 
pulmonaire plus réel que la pratique plus générale 
ment radiologiques 
annuels ou annuels, alors que les lésions pulmo 


acceptée d’examens semi 
naires initiales peuvent étre en disparition. 

Une thérapeutique précoce semble avoir été 
bien justifiée, comme cela a été mis en évidence par 
la disparition presque compléte de toute maladie 
chez tous les malades a la fin de la mise au point 
des observations au dix-huitiéme mois. On suppose 
indirectement que la thérapeutique précoce peut 
avoir prévenu la nécrose caséeuse des ganglions 
lymphatiques médiastinaux, puisque si peu de 
malades ont fait jusqu’A présent la preuve de calci 
fications des ganglions ou d'un complexe primaire 

Les techniques présentes du contréle de la tu 
berculose semblent adéquates et mettent l’accent 
une fois de plus sur la valeur du dépistage précoce, 
de isolation, et du traitement. Les résultats font 
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penser en outre que le public peut étre assuré que 
les facilités déja organisées et constamment en 
fonction devraient étre capables de prévenir une 
vague épidémique de tuberculose clinique. En 
méme temps, l'importance du probléme, montrée 
par cette enquéte, met en relief |'importance de la 
surveillance constante. 
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INTRODUCTION 


The geographic location of San Diego County, 
combined with its weather pattern of low sea- 
sonal rainfall confined to a certain period of the 
year and warm summers, indicates that certain 
areas of the county could harbor the fungus 
Coccidioides immitis as part of the soil micro- 
flora (1, 2). In the past the fungus has never 
been isolated from the soil of this county. Public 
Health Department morbidity reports for the 
county and the experience of the writers in in- 
vestigations of cases referred to them by private 
physicians indicated that indigenous cases of the 
disease had occurred. 

Based on these cases of disease of local origin, 
a study was begun in the latter part of 1957 
with the object of providing definitive informa- 
tion, through the use of soil isolation techniques, 
on the actual occurrence of this fungus in certain 
areas of the county. Because soil sampling is a 
slow and expensive method of gathering epi- 
demiologie evidence, necessitating the process- 
ing of large samples to have any significance, 
it should only be used as a specialized tool in 


exploring sites of limited area that have been 


incriminated as a source of disease. This report, 
therefore, will concern only one area where ex- 
tensive sampling was done and repeated isola- 
tion of the fungus has been accomplished. Refer- 
ence to less extensive soil samplings of other 


*From the Department of Microbiology, San 
Diego State College, San Diego, California. Some 
of the data in this paper are from a dissertation 
(Pribnow) in partial fulfillment of the Master of 
Science degree. 

* This study was supported by a grant from the 
San Diego Tuberculosis and Health Association. 

* Laboratory space for this study was provided 
at the San Diego Zoo Hospital through the Re- 
search Council of the San Diego Zoological So- 
ciety. 

* Presented in part at the meeting of the Ameri- 
can College of Chest Physicians, Los Angeles, Feb- 
ruary, 1960 


areas and to cases other than those arising as a 
result of contact with this area will be cited only 
as they are pertinent to the consideration of 
transported topsoil as a source of the infecting 
organism. Suffice it to say that the writers have 
information on 17 cases investigated since 1957 
that definitely exclude travel from the county 
as the source of infection. In addition, evidence 
has been gathered on 7 cases of indigenous origin 
which occurred from 1950 to 1955. The residence 
and activity of these 24 persons in association 
with their indicates that widespread 
areas of the county may harbor Coccidioides 


disease 


immitis in the soil. 


MATERIAL AND METHODS 


Case interviewing: Case interviewing provided 
the information for specifically defining certain 
areas where infection had occurred. The circum- 
stances pertinent to infection, such as digging, 
loading or spreading soil, or cleaning out a yard, 
were sought in order to narrow down the soil area 
for sampling. The source of cases of coccidioidomy- 
cosis was discovered: through direct reference of 
interested physicians who had knowledge of the 
project; through the investigation of the origin 
of positive cultures which had been referred to 
the writers by other laboratories for identification ; 
the follow-up of rumors of possible cases; and in- 
vestigation of acquaintances of afflicted persons 
who were exposed to the same soil source of in- 
fection and displayed symptoms that might be 
attributable to infection with Coccidioides immitis. 

These interviews were conducted with at least 
two members of the group present in order to 
minimize the chance of failing to ask pertinent 
questions and to avoid the possibility of inaccurate 
conclusions based on wishful thinking of the inter- 
viewer. 

In using this interview information as a guide 
for soil sampling of an area, only those patients 
with travel histories which indicated definite local 
infection—no travel outside the area within a 
thirty-day period prior to the time of primary 
symptoms—were retained in the study. It should 
be noted that all but one patient exceeded this 
minimal travel-time limit. The criteria for dis- 
ease in the patients who were retained were based 
on a combination of the following findings: the 
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opinion of the attending physician regarding clini- 
cal symptoms as indicating infection with the 
specific fungus; results of the serologic tests; if 
available, confirmation of the identification of the 
isolated fungus by mouse inoculation. 

Field sampling: Field sampling was done in 
those areas indicated by the case interviewing as 
possible sources of infection. All samples were 
taken from an approximate four-inch depth in 
accordance with the experimentation of Plunkett 
and Swatek (3) which indicated this to be the op- 
timal depth for vear-around consistent isolation of 
the fungus. Each sample was collected by scraping 
the mouth of a two-ounce jar around the sides and 
bottom of an excavation made with a trowel. The 
samples were then transported to the laboratory 
and stored at room temperature, with the caps of 
the sample jars secure but not air-tight. Processing 
of these samples was performed within a month 
from the date of collection 

Laborato u proce of soil sam ple Dist ribu- 
tion of soil samples to dilution flasks and all cul- 
ture work were done in a microbiologic safety 
hood 

The culture method that 
adopted after some preliminary soil trials was as 
follows. Approximately 10 gm. of soil were added 
to 90 ml. of distilled water contained in a 250-ml 
Erlenmeyer flask and shaken for three to five min- 
utes; the suspension was allowed to settle for 
thirty minutes, and 5 ml. of the supernatant were 
removed; to this 5 ml. of supernatant 5 ml. of an 
0.08 per cent CuSO, (anhydrous) solution were 
added, and the mixture was 37°C 
for twenty-four hours; after shaking the incubated 
supernatant, a 1:10 dilution was made, giving a 
final dilution of 1:200, and 1 ml. of this was spread 
on each surface of 10 Petri dishes of culture me- 
dium; an absorbent top was substituted for the 
first twenty-four hours of incubation to dry the 
surface of the inoculated dish to give better colony 
isolation. All cultures were observed periodically 
from the tenth to the thirteenth day, after which 
they were discarded. Room temperature incubation 
was used for all culture work 

The culture medium used consisted of the fol- 
lowing ingredients: 10 gm. of glucose, 5 gm. of 
veast extract, 10 gm. of phytone, and 1 liter of 
distilled water. Antimicrobials were added to this 
basal medium to attain the following concentra- 
tion: cycloheximide, 1 mg. per ml., and strepto- 
mycin and penicillin, 125y of each per ml. 
above cul- 


of isolation was 


incubated at 


In some Cases, soils tested with the 
method further checked by intraperi- 
toneal injection of white mice with 05 ml. of the 
undiluted soil supernatant, to which 3 mg. per ml 
each of streptomycin and penicillin were added, 
and which incubated for twenty-four hours 
prior to animal injection at 37°C. The injected 
animals were sacrificed when they became sympto- 
matic and pieces of tissue evidencing infection 
were cultured. Animals displaying no signs of 
disease were sacrificed one month after injection; 
homogenates were made of their spleens and livers 
and these were then cultured. Confirmation of all 


ture were 


was 
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animal isolates was made as usual by microscopic 
observation and mouse pathogenicity and subse- 
quent culture from the tissue of the infected ani- 
mal 


RESULTS 


In the course of the present case investiga- 
tions, an ancient Indian camp site was brought to 
the writers’ attention. This area was frequented 
by persons interested in digging and sifting for 
Indian artifacts. The three miles 
northeast from the town of Lakeside, California. 
This site took preference in the soil sampling 
program over other which were being 
investigated at the time, since it was an area of 


location is 


areas 


limited size and because of information indicat- 
ing that a specific site within this area was as- 
sociated with two simultaneous infections. 

The information which led the writers to this 
resident 
recovering 


area was provided by a local whose 
eighteen-month-old daughter 


from a diagnosed case of coccidioidomycosis. He 


Was 


mentioned an elderly couple who had both had 
a disease some vears ago that he thought was 
similar to his daughter’s condition. Questioning 
of these two persons disclosed that, in the spring 
of 1950, they had both developed symptoms 
which lasted several months and, according to 
their description, were similar to infection with 
Coccidioides immitis. They mentioned that their 
physician had called in a consultant who per- 
formed a skin test and diagnosed the illness as 
“valley fever.” They said that they had been 
digging in the above mentioned camp site about 
two weeks before the onset of sympioms. At 
that time they had photographed the place of 
their last activity since they intended to return 
and do further digging to uncover an intact 
skeleton and various artifacts. 

Personal investigation of the camp site showed 
an area of 105 by 90 feet on the south slope of 
a hill adjacent to the San Diego River bed. This 
area was marked by numerous, various-sized 
mounds of sifted soil, some of which indicated 
recent digging activity. Sampling was begun in 


September, 1958, in the area indicated by the 
taken by the 
couple. By December a confirmed isolate of the 
fungus Coccidioides immitis had been obtained 


photographs above-mentioned 


from the apparent exact site of this couple's 
digging activity eight vears previously. By May, 
1959, 106 samples had been processed in the 
from points within the 


laboratory scattered 
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over-all 105- by 90-foot area, resulting in a total 
of 13 positive isolates of the fungus. 

During the investigations, past and recent 
evidence was noted of removal in areas 
where a truck could be backed in for loading. A 
conversation with an individual who frequented 
the disclosed that he had a large 
truckload of the soil removed at one time for 
possible topsoil use. Since some of the other past 
a history of ex- 
posure to purchased topsoil, it was decided to 
collect periodically samples from the sides of 
any fresh exeavations. On May 2, 1959, samples 
were collected from the sides of an exeavation 


soil 


area seen 


case investigations indicated 


made three or four days previously, and two of 
these vielded confirmed isolates of Coccidioides 
immitis. From this information it seemed rea- 
sonable to assume that someone unknown to the 
writers had collected a potentially infectious load 
of soil. 

In September, 1959, the writers 
(V.J.W.) had a patient referred to him for di- 
agnosis. The patient was a 40-year-old male of 


one of 


Mexiean ancestry who had a history of pneu- 
monitis since May. His complement-fixation test 
to coceidioidin antigen was high and his prog- 
nosis uncertain. When questioned, he told of col- 
lecting a truckload of soil at an old Indian camp 
site a few miles from his home. He had used this 
soil in planter boxes around his home and, at the 
time of the investigation, these were supporting 
a good growth of ornamentals. The remainder of 
the pile of collected soil was in his back yard. 
From this pile a series of samples was collected 
for laboratory processing. He then personally 
directed us to the site of collection; this was the 
same excavation from which the two previously 
mentioned fungous isolates had been obtained. 
Next, the soil samples collected in his back yard 
were processed in the laboratory and by the time 
IS of these had been completed four isolates of 
Coccidioides immitis had been obtained. 

The patient said that he had been assisted in 
his soil collecting by his two teen-age bovs. Both 
of them had skin tests positive for Coccidioides 
immitis and one had a positive complement-fixa- 
tion test. The skin tests of his four daughters, 
who were not involved with the soil collection 
or distribution, were all negative. 


Discussion 


As was mentioned in the Introduction, other 
indigenous cases of coccidioidomycosis were dis- 
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covered in the course of the present investiga- 
tions. These cases were associated with various 
soil-disturbing activities, such as the clearing of 
a citrus grove, removal and cleaning out of 
chicken yards prior to residential subdivision. 
and the operating of a bulldozer in various parts 
of the county. 

Attention is called to the report of McKenney 
and associates (4) who reported the death of an 
adult male gorilla in the San Diego Zoo in 1942 
due to culturally proved infection with Coccidi- 
oides immitis. This animal had been on exhibi- 
tion for eleven years prior to infection and the 
only apparent source of infection, according to 
their report, was the oat hay used as bedding 
which had pieces of earth mixed in with the 
bales. The source of this hay was stated to have 
been taken from the immediate vicinity of San 
Diego several months prior to the disease. 

It is of further interest to note information 
supplied by Dr. Leon Gardiner, formerly of the 
San Diego Health Department, on his investiga- 
tions of four eases of coecidioidomyecosis indige- 
nous to the county. One of the patients was a 
five-week-old infant who suecumbed to the dis- 
ease in 1950. Dr. Gardiner’s detailed investiga- 
tions could not account for any specific source 
of infection other than the general dusty ravine 
area where the residence was located. He also 
investigated three cases, two boys and an adult, 
who developed the disease in 1954, about two 
weeks after sifting for artifacts at an ancient 
Indian camp site along the edge of the San 
Diego River bed (this was a different camp site 
than that mentioned previously, about five to 
six miles downstream). This camp site was in- 
vestigated in the early spring of 1958 in the 
course of the present writers’ soil investigations 
Forty-five soil samples were collected and proc- 
essed in the laboratory, but all were negative. 

Other cases investigated in the course of the 
study were associated with the possibility of 
transfer of the infective agent from transported 
topsoil. Exeluding the proved ease already de- 
2 adults and 4 
children. The 2 adults and 2 of the children had 
confirmed diagnoses on the basis of the isolation 
of the infecting fungus from clinical material. 
These 2 male children (from different families, 
separated by many miles) four and five years 
old—the disease of the five-year-old terminated 
fatally—were known diggers in the topsoil-sup- 
plemented planting areas of their yards, and 


scribed, these cases involved 
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both had sand boxes in which they were quite 
active. The origin of the soil and sand could not 
be definitely established. The third child, a fe- 
male eighteen months old, had a sand box with 
clumps of soil present. The sand had been col- 
lected from the San Diego River bed. Since her 
yard was not supplemented with top soil, this 
was the only possible contact other than the na- 
tive soil of her vard. 

The case of the fourth child is of interest as 
it relates to a possible source of infection com- 
mon to that of the two adults mentioned. The 
only contact this eighteen-month-old female had 
with soil was with a load of topsoil a neighbor 
one block away received and spread around his 
vard. The source of this soil was the same as that 
supplied to the two adults who contracted the 
disease. One of these persons gave a history of 
contact with sacks of soil which he spread around 
in the planting areas of his vard. The other pa- 
tient had handled soil from this common source 
as well as soil from another source in his work 
as a gardener. 

The source of this commonly used soil was 
traced by one of the writers (L.G.). Twenty- 
four soil samples were collected and processed in 
the laboratory, but all were negative. Proper 
follow-up studies of this area were prevented by 
the refusal of the owner to grant access to his 
property. 

As a result of the laboratory-proved findings 
of this study, the question arises concerning the 
need for posting warning signs in certain areas 
where this fungus exists. Generally this would be 
useless in most areas endemic to the fungus be- 
cause of the extent of the areas. In this study, 
however, the area of active soil disturbance ts 
small, 105 by 90 feet. Thirteen proved isolates 
have been recovered from 106 samples gathered 
at different places within the area; direct knowl- 
edge of 5 cases of disease caused as a result of 
contact with the soil of this area are known: 
and the persons involved have related their own 
knowledge of acquaintances afflicted with symp- 
toms similar to their own as a result of digging 
and sifting activities in the area. There is evi- 
dence of regular loading and transporting of soil 
for apparent home yard use and, finally, there 
is the proved transport of soil containing Coc- 
cidioides immitis from this area, with resulting 
disease. Considering these factors, an area with 
an attraction which causes a use problem, com- 
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bined with defined limits, is in somewhat the 
same category as a polluted swimming hole. In 
view of this, the local Public Health Department 
was notified of the danger to which some persons 
might be exposing themselves. In due course the 
Department posted warning signs. 


SUMMARY 


Coccidioides immitis has never been reported 
to have been isolated from the soil of San Diego 
County. Case findings indicated that there were 
indigenous cases of the disease caused by this 
fungus. Detailed interviews were conducted with 
persons who had recovered from coccidioidomy- 
cosis in order to locate as accurately as possible 
their source of soil exposure. Data were gathered 
from a total of 24 cases. Two persons gave in- 
formation specifically indicating a certain area 
within an ancient Indian camp site. Soil sampling 
was initiated and a confirmed isolate of Coceidi- 
oides was obtained. Soil sampling was continued 
at this camp site for a total of 106 laboratory- 
processed samples from various areas of the 
105- by 90-foot camp site. Thirteen isolates of 
the fungus were obtained. 

During the study of this camp-site area, it was 
noted that loads of soil were being removed 
from time to time. Since past case interviews 
indicated exposure to topsoil, it was decided to 
sample the sides of any recent excavations to 
see if a link could be formed to topsoil transfer 
of the fungus. Two samples from a fresh excava- 
tion gave a positive isolate of Coecidioides 
Through fortuitous circumstances, the person 
who had removed this load of soil was discovered 
a few months later with an active case of coc- 
cidioidomycosis. The transported soil in this in- 
dividual’s back vard was shown to harbor the 


fungus. 
SUMARIO 


La Coccidioidomicosis en el Condado de San Diego 
y la Invasién del Suelo Trans 


portado en Ciertos Casos 


Jamas se ha comunicado el aislamiento del Coc- 
cidioides immitis del suelo del Condado de San 
Diego. Los hallazgos clinicos indicaron que se 
trataba de casos indigenas de la enfermedad, pro- 
ducidos por dicho hongo. Se celebraron entrevis- 
tas prolijas con personas repuestas de coccidioi- 
domicosis a fin de localizar con la mayor exactitud 
posible el foco de exposicién del terreno. Se obtu- 
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vieron datos de un total de 24 casos. Dos personas 
facilitaron informacién que apuntaba especffica- 
mente a cierta zona dentro de un antiguo campa- 
mento indio. Se inicié un estudio de muestras del 
terreno y se obtuvo un aislamiento confirmado del 
Coccidioides. Continuado el estudio en dicho cam- 
pamento hasta llegar a un total de 106 muestras 
ensayadas en el laboratorio, que procedian de 
varias partes del lote de 31.5 por 27 metros, se 
obtuvo el aislamiento del hongo trece veces. 
Durante el estudio de la zona de este campa- 
mento, se noté que de cuando en cuando se retira- 
ban Como las entrevistas 
anteriores habfan indicado exposicién al mismo, 
se decidié obtener muestras de los lados de toda 


‘arretadas de suelo. 


excavacion reciente para ver si podia descubrirse 


alguna conexién con el transporte del hongo en el 
suelo. Dos muestras procedentes de una excava- 
cién reciente resultaron positivas para el Coeci- 
dioides. Por virtud de circunstancias fortuitas, se 
descubrié a la persona que habia retirado esta 
-arga de suelo algunos meses después con un caso 
activo de coccidioidomicosis. También se descu- 
brié que la tierra transportada al patio de este 
sujeto albergaba el hongo. 


RESUME 


Coccydioidomycose dans le comté de San Diego et 
Vimplication d’un sol de surface transporté, 
dans certains cas 


On n’a jamais fait de rapport sur l’isolement de 
Coccidioides immitis & partir du sol du comté de 
San Diego. On a trouvé des cas qui indiquent 
qu'il y a eu des cas indigénes de la maladie causés 
par ce champignon. On questionna en détail des 
personnes qui avaient guéri de coccidioidomycose, 
de fagon a localiser aussi fidélement que possible 
la source de sol auquel ils avaient été exposés. On 
rassembla des documents d’un total de 24 cas. 
Deux personnes donnérent des informations indi- 
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quant spécifiquement une certaine région située a 
Vendroit d’un ancien camp indien. On commenga 
4 échantillonner le sol et on confirma l’isolement 
de Coccidioides. On continua A échantillonner le 
sol a l’endroit de ce camp jusqu’a un total de 106 
échantillons traités au laboratoire, en provenance 
de diverses régions du camp d’une dimension de 
105 sur 90 pieds. On obtint treize isolements du 
fungus. 

Pendant cette étude de l’endroit du camp, on 
nota que des chargements de sol étaient extraits 
de temps en temps. Comme les interviews des cas 
précédents indiquaient une exposition A un sol de 
revétement, on décida d’échantillonner les bords 
de quelques excavations récentes pour voir si on 
pourrait trouver une relation avec le transport du 
fungus dans le sol de revétement. Deux échantil- 
lons issus d’une excavation fraiche donnérent un 
isolement positif de Coccidioides. A la suite de 
circonstances fortuites, on découvrit quelques 
mois plus tard la personne qui avait prelevé le 
chargement de sol, avec un cas actif de coccidioi- 
domycose. Le sol transporté dans l’arriére-cour de 
cette personne se montra porteur du fungus. 
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INTRODUCTION 


Since 1932 one of the writers has selectively 
inbred different families of rabbits and devel- 
oped races of varving native resistance to dis- 
ease. These rabbits have been studied since this 
date, using tubercle bacilli as test organisms in 
an effort to determine the various factors that 
may play a role in native resistance. A number 
of such faetors have been found, such as differ- 
ences In capacity to acquire immunity (1), dif- 
ferent innate abilities to inhibit the growth of, 
or destroy, tuberele bacilli (2, 3), different path- 
ologie responses to the disease (4), and differ- 
ences in antibody formation (1). Finally, it has 
been shown that various hormones (5-9) could 
change the disease process by altering the native 
resistance, apparently by increasing or decreas- 
ing the bacteriostatic capacities of the mono- 
nuclear phagocytes for the tubercle bacillus. 

\ consideration of these various factors led 
to the belief that the one common denominator 
imong all of these might be the various levels 
of activity of the metabolic enzymes of the 
macrophages of resistant and susceptible ani- 
mals, since these ure the purveyors of the en- 
ergy, as well as the suppliers of basie building 
blocks, which may be needed in the defense of 
the body against disease. 

The metabolic activity of these cells was tested 
against a number of substrates from various 
portions of the known metabolic scheme, and 
the ability of these cells to utilize the substrates 
was determined, using the Thunberg technique 
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to measure the dehydrogenase activity. It is 
hoped thus to obtain a few stepping stones in 
the endeavor to correlate metabolism with native 
resistance. 


MATERIALS AND MetHops 


Rabbits: Three races of rabbits were chosen, one 
of high resistance, one of intermediate resistance, 
ind one of low resistance to tuberculosis. The 
animals lived in constant-temperature room 
held at 70°F ., and they were all fed a diet of stand- 
ard rabbit pellets, with carrots twice weekly 

The resistant rabbits of Race III (10) are nor- 
mal New Zealand white rabbits that were ap- 
parently inbred for fifteen generations by Dr. 
Paul B. Sawin of the Roscoe B. Jackson Memorial 
Laboratory. Since 1945 this strain has been inbred 
at the Henry Phipps Institute by Lurie for nine 
generations. These rabbits have repeatedly shown 
great resistance to virulent bovine tube rele bacilli, 
irrespective of the mode of infection. On natural 
inhalation of the Ravenel strain, they develop a 
slowly progressive ulcerative phthisis, with little 
spread of the disease beyond the portal of entry. 

Race IIR are normal Race III rabbits, different 
only in that one male ancestor had survived a 
virulent bovine infection after preliminary treat- 
ment with heat-killed tubercle bacilli. These rab- 
bits are equal to Race III animals with regard to 
their native resistance 

Race TTC is a cross-breed started in this lab- 
oratory m 1950 (11). The resistant Race III was 
crossed with the very susceptible Race C. The 
Fl hybrid, designated as TC, was backcrossed to 
Race III, and the offspring were named TTC and 
have since been inbred by brother-to-sister mating 
for four to five generations. They are of interme- 
diate resistance to the disease. 

The Race CaC is a cross-breed started in this 
laboratory in 1951. The very susceptible Ca rab- 
bits, originally derived from Carworth Farms, have 
been inbred in this laboratory since 1947 for five 
generations and crossed with the susceptible C 
family (of this laboratory), which had been inbred 
here for twelve generations. The rabbits from this 
cross-breed proved to be susceptible. 

Technique for procuring peritoneal macro- 
phages: Rabbits to be sacrificed were injected 
four or five days previously with 30 ml. of heavy 
mineral oil. The animals were killed by intrave- 
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TABLE 1 
SUBSTRATES AND CONDITIONS OF THE TEST 


Molar 


ity Buffer pH 


Substrate 


0 
2 


0.02 
0.01 
0.02 
0.02 
0.02 


Phosphate 
Tris 

Phosphate 
Phosphate 
Phosphate 


Lactie acid 

Glucose 6 phosphate 

Disodium succinic acid 

Malice acid 

Sodium glycerophos 
phate (52° alpha) 

pt Beta hydroxybutyric 
acid 

Glycerol 

Trisodium isocitrie acid 

Sodium glyceraldehyde 
3 phosphate 

Alpha ketoglutarie acid 

Glutamic acid 

Sodium glycerophos- 
phate for acid phos- 
phatase 


0.02 Phosphate 
0.02 
0.02 
0.01 


Phosphate 
Tris 
Phosphate 


0.02 
0.02 


Phosphate 
Phosphate 
Veronal 


nous injection of 10 ce. of air, and bled from the 
throat immediately after the injection. 

The peritoneal cavity was opened, and a total 
of 250 ml. of citrated saline was used to wash out 
the cavity. The cells were centrifuged at 1,500 
r.p.m. for fifteen minutes in 250-ml. bottles. The 
supernatant fluid was drawn off, and the cells were 
resuspended in physiologic saline. Total cell counts 
were done immediately, using a hemocytometer, 
and the saline volumes were adjusted to give a 
standard number of cells per cubic centimeter. 
Slides were prepared for differentials, and these 
were stained with Wright’s stain and counted at a 
later date. At no time were the cells out of the 
animal body for longer than one hour before the 
enzyme reactions were started. All enzyme reac- 
tions were done using intact cells. 

Technique for enzyme analysis: A total of 
eleven substrates were tested for dehydrogenase 
activity, using the Thunberg technique (12, 13) 
The test system consisted of 1 ml. of methylene 
blue 1:10,000, 2 ml. of appropriate buffer, and 2 
ml. of substrate in the tube, with 1 ml. of whole 
cells suspended in saline in the side arm. For mo- 
larity of substrate and type and pH of buffer, see 
table 1. The tubes were evacuated for three min- 
utes, using a high-vacuum pump and were incu- 
bated at 37°C. in a water bath. The entire contents 
of the tubes were mixed thoroughly, and a reading 
was immediately taken on the Klett-Sommerson 
photoelectric colorimeter, using the 6,600 angstrom 
filter. Readings were continued every ten minutes 
for a period of one hour. When the experiment was 
completed, all of the dye was reduced with sodium 
hydrosulfite, and a blank reading was taken. By 
plotting Log (G-B)* against time, it was possible 


‘G—galvanometer reading at any time; B— 
blank. 
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to get a straight-line relationship to the concentra- 
tion of methylene blue. The slope of the line was 
calculated and expressed as K = rate of methylene 
blue reduction. 

The acid and alkaline phosphatase were done 
as follows: Glycerophosphate with veronal buffer 
of pH 45 or 96, respectively, was incubated with 
cells suspended in saline. After three hours at 
37°C. with occasional shaking, the mixture was 
cooled, and the proteins were precipitated with 
trichloracetic acid. The filtrate was tested for phos- 
phate, using the method of Fiske and Subbarow 
(14). Final activity was expressed as mg. per 100 
ml. of phosphate per hour per 10,000,000 cells. 

Total protein analysis: A total protein analysis 
was done on a representative sample of the ani- 
mals, using the micro-Kjeldahl technique adapted 
from Hawk’s Practical Physiological Chemistry 
( 15). 


REsULTS 


The total cell counts and the differential count 
of the exudates of the various rabbit families 
are set forth in table 2. As may be seen, the per- 
centage of mononuclear cells is essentially the 
same in all families, and the exudates are com- 
posed primarily of these cells. It is interesting to 
note, however, that the resistant animal had 
fewer cells (P—0.03) than either the susceptible 
rabbits or the animals of intermediate resistance. 

The action on the substrate of the cells from 
the three races of rabbits is illustrated in table 3. 
A statistical analysis revealed significant differ- 
ences in the enzyme activity from the macro- 
phages of the three races obtained with certain 
substrates but not with others. 

A comparison of the activity of the cells of 
the resistant Race III and Race IIIR rabbits 
with that of cells of the susceptible Race CaC 
showed that the resistant races have a greater 
enzymatic response to glucose 6 phosphate (P— 


TABLE 2 
Counts or ExupaTes 


Total Cells 


Animals 
nuclears 
Polymorpho 
nuclears 


Number of 


Mono 


70 X 10° + 6.76 


113 X 10° + 20.8 
9 X 10° + 11.6 


% 
TAF: 
| 
0 
0 
0 
9 0 
2 
0 : 
7.0 
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4 th 
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TABLE 3 
Meraspoure Activity oF 10,000,000 PertrroneaL Exupate NorMAL RABBITS 


Race CaC 


Substrate 


ot 
Rabbits 


Lactate 6 
Glucose 6 phosphate 6 
Succinate 10 
Malate 10 
Glycerophosphate 10 
Beta hydroxybutyrate 

Glycerol 

Isocitrate 

Glyceraldehyde 3 phosphate 

Alpha ketoglutarate 

Glutamie acid 

Acid phosphatase* 10 


Race TTC Races III and III R 


Number 
of 
Rabbits 


0.041 
0.067 
0.029 
0.013 
0.057 
0.082 
0.028 
0.067 
0.041 
0.020 
0.029 
+ 0.29 15 2.4 


0.026 
0.000 
0.089 
0.024 
0.020 
0.083 
0.022 


10 1.70 


* Expressed as mg. per 100 ml. per hour. All other values represent the slope of the curve for the re- 
duction of methylene blue. Endogenous activity of all races gave an average K 0.004 + 0.002. 


0.001), glycerophosphate (P—0.011), beta hy- 
droxybutyrie acid (P—0.004), glyceraldehyde 3 
phosphate (P—0.048), and glutamic acid (P— 
0.047). 

The groups III and IIIR rabbits also had 
a greater response to glycerophosphate (P— 
0.044) and beta hydroxybutyrate (P—0.03) 
than the TTC rabbits. Fewer substrates were 
tested on these TTC rabbits of intermediate re- 
sistance. Three substrates tested from the Krebs’ 
Cyele, i.e., suecinate, malate, and alpha keto- 
glutarate, showed similar levels of activity in 
each family. One notable exception was an ab- 
sence of detectable malate activity in the race 
of intermediate resistance (TTC) and in a few 
members of the resistant race (III). It is pos- 
sible that this is a genetic anomaly, and it is 
currently being investigated. The TTC cells had 
a statistically different isocitrate activity when 
compared with the III and IIIR cells. 

Acid phosphatase levels were found to be 
higher in the resistant races III and IIR than 
in either the TTC (intermediate) or CaC (sus- 
ceptible). Alkaline phosphatases were run on a 
number of rabbits but, as the activity was found 
to be negligible, it is not included in the table. 

The cellular activity with glycerol was es- 
sentially the same for all races studied. 

When these results were obtained, it was sug- 
gested that much of the observed differences 
might be due to permeability factors. 

To meet this criticism, cells were frozen and 
thawed by two different methods, and tested. Cells 


were frozen and thawed twice on the same morn- 
ing and run in the afternoon; cells were frozen 
overnight and thawed and tested the following 
day. 


When these cells were tested with succinic, 
malic, glycerophosphate, isocitric, glycerol, and 
beta hydroxybutyrie substrates, in every case a 
lower value than that found in whole cells was 
obtained. The reduction in activity was at times 
as great as 8O per cent. 

It is realized that the factor of permeability 
was not eliminated by this means, but rather 
that other factors, such as dilution, destruction 
of enzymes, and co-factors, may have been in- 
volved. This interpretation is in agreement with 
the findings of Bovarnick and Allen (16), who, 
while studying the reactivation of Typhus rick- 
ettsiae, found that frozen and thawed infected 
cells lost not only metabolic activity but also 
infectivity and toxicity. They found that these 
activities could be partially restored by adding 
diphosphopyridine nucleotide and co-enzyme A. 

Total protein analysis was done on some 
samples of cells from the III and CaC races, but 
no differences in total proteins were found. A 
value of 1.12 mg. per 10,000,000 cells was the 
average. 

Discussion 

The metabolic response of mononuclear phag- 
ocytes from rabbit families of varying genetic 
resistance to tuberculosis has been examined. It 
was the writers’ aim to ascertain whether differ- 
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ences in the metabolism of these cells exist and 
to study these differences in the future in an 
endeavor to relate the metabolic behavior of the 
mononuclear phagocyte with resistance to a spe- 
cific disease, namely tuberculosis. This paper is 
essentially a screening of the metabolic activity 
of cells derived from normal rabbits of different 
native resistance on a wide variety of substrates. 
This baseline may be used for comparison in 
later studies under varied conditions of disease, 
immunization, and physiologic changes resulting 
from hormone administration. 

The differences in the response of the cells to 
certain substrates were more pronounced be- 
tween the highly resistant races III and ITIR 
and the very susceptible race CaC. The differ- 
ence between the family TTC, of intermediate 
resistance, and the susceptible CaC was not as 
clear. This may be due to the fact that, on an 
individual basis, the TTC rabbits are not uni- 
formly in an intermediate position. 

In the twelve reactions studied (figure 1), 
six gave significantly higher values with cells 
from the resistant animal when compared with 
the cells from the susceptible animal. The mono- 
nuclear cells from the resistant animal showed a 
greater ability to dehydrogenate glucose 6 phos- 
phate, glycerophosphate, beta hydroxybutyrate, 
glyceraldehyde 3 phosphate, and glutamic acid. 
In addition, these same cells had a higher acid 
phosphatase activity than cells from either the 
susceptible or intermediate races. The remaining 
six substrates were utilized similarly by the cells 
of all. 

Since glycerophosphate and beta hydroxybu- 
tyrate may be linked to the scheme of lipid me- 
tabolism, it would be very significant to link the 
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cells of the resistant animal to increased me- 
tabolism of lipid, for lipids are an integral part 
of M. tuberculosis, and there is suggestive infor- 
mation that some of these lipids may play a role 
in the virulence of tubercle bacilli (17). In this 
laboratory it has been shown that hyperthy- 
roidism greatly increases resistance to tubercu- 
losis (7, 8). It is also well known that one of the 
effects of hyperthyroidism is its profound alter- 
ation of the fat metabolism of the body. Havel 
and Fredrickson (18) have demonstrated that 
cells of the reticuloendothelial system are active 
in removing lipid from the blood, and Day (19) 
has recently demonstrated that lipids can be 
metabolized by these cells. The present writers 
are currently studying fat metabolism of the 
reticuloendothelial cells. 

The role of glucose 6 phosphate in resistance, 
if any, could be a varied one. It has been dem- 
onstrated (20) that in other tissues the triphos- 
phopyridine nucleotide produced in the hexose 
monophosphate shunt is a necessary component 
of enzyme systems used in certain detoxification 
reactions. There is also the elaboration of many 
basie materials for the synthesis of protein by 
this system. Finally, the one link of an enzyme 
from this system with resistance may be cited 
(21); that is the role of glucose 6 phosphate 
dehydrogenase in the resistance of the erythro- 
cyte to the malarial parasite. 

In the present work it was found that the re- 
sistant animal cells have a higher acid phos- 
phatase than those of either the intermediate or 
the susceptible races. Although a number of in- 
vestigators (22, 23) have suggested that there is 
some relationship between the acid phosphatase 
activity and phagocytic activity—in fact Weiss 
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and Fawcett (23) have suggested that the level 
of acid phosphatase in cells of the reticuloendo- 
thelial svstem is a reflection of their phagocytic 
potentiality—there is still doubt about the va- 
lidity of these observations when applied to the 
present experiments. It has been observed that, 
when special carbon particles of uniform size 
suspended in gelatin are injected intravenously 
and the rate of clearing of the blood is measured 
by the method of Halpern and associates (24), 
the resistant animal shows a slower removal of 
carbon from the blood and fewer carbon-con- 
taining Kuppfer cells in the liver than the sus- 
ceptible animal, although some of the phagocytes 
of the resistant animal contain larger quantities 
of carbon. 

Recently, Gowan (25) stated in a paper pre- 
sented before the New York Academy of Sci- 
ences that the phagocytic cells of susceptible 
mice readily phagocytized particles, but the 
same cells from resistant animals were not nearly 
as active. Yet, it is the present writers’ experi- 
ence that the resistant rabbit can more readily 
destroy tubercle bacilli; therefore, phagocytosis 
and digestion or inactivation of the phagocytized 
particles are two separate phenomena, and the 
role, if any, that acid phosphatase plays in re- 
sistance to infection remains to be clarified. It 
is noteworthy, however, that Suter and Hulliger 
(26) found that the phosphatase activity of 
mononuclear phagocytes obtained from animals 
vaccinated with BCG is higher than that of cells 
obtained from normal animals. Similar elevation 
of phosphatase activity follows some forty-eight 
hours after injection of endotoxin (22). Both 
BCG vaccination and endotoxin increase resist- 
ance to infection. 

No difference was found in the effect of the 
cells of rabbits of different resistance on sub- 
strates of the Krebs’ Cycle; all three races of 
rabbits showed the same action on these sub- 
strates with the exception of the TTC, which 
lacked malate activity and showed a higher iso- 
citrate activity. 

It is also of interest to note that in the present 
experiment the resistant animal responded to 
mineral oil with fewer cells than the susceptible. 
It was shown by Lurie (27) many years ago, in 
rabbits with a primary infection caused by hu- 
man tubercle bacilli and reinfected with bovine 
bacilli intravenously six months later, that the 
cellular response in twenty-four hours in the 
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liver was inversely proportional to the amount 
of residual disease in the lung. In rabbits with 
a few residual tubercles in the lung there was a 
diffuse infiltration of the sinusoids by polymor- 
phonuclear and mononuclear cells; rabbits with 
extensive disease in the lung showed the si- 
nusoids free of cellular infiltration, with only 
diserete, circumscribed mononuclear accumula- 
tions. The rabbit with more extensive disease 
in the lung was able to destroy the bacilli of 
reinfection in spite of the lower cellular response, 
whereas the rabbit with little residual disease 
was unable to effectively handle the bacilli of 
reinfection, in spite of the greater cellular re- 
sponse. 

From the above one may venture the concept 
that, when the metabolic activity of the cells is 
high, fewer cells are mobilized in response to 
certain stimuli than when the metabolic activity 
of the individual cells is low. 


SUMMARY 


Intact mononuclear cells from peritoneal ex- 
udates of normal, genetically resistant, and sus- 
ceptible rabbits were tested for their ability to 
metabolize certain substrates. The differences in 
action on certain substrates were noted. 

It is concluded that the cells of resistant 
animals have greater metabolic activity toward 
certain substrates than the same cells of sus- 
ceptible animals, and that the natively resistant 
animal responds to certain stimuli with fewer 
cells than does the susceptible animal. 


SUMARIO 


Estudios Metabélicos en los Mononucleares Proce 
dentes de Conejos de Variada Resistencia a la 
Tuberculosis. I. Estudios en las Células 
de Animales Normales Indemnes 


Se comprobaron glébulos mononucleares proce 
dentes de los exudados peritoneales de conejos nor 
males, genéticamente resistentes y susceptibles 
con respecto a su capacidad para metabolizar cier- 
tos subestratos. Se notaron las diferencias en el 
efecto producido sobre ciertos subestratos. Se de- 
duce que las células de los animales resistentes 
muestran mayor actividad metabdélica hacia cier- 
tos subestratos que células idénticas procedentes 
de animales susceptibles, y que el animal natural 
mente resistente responde a ciertos estimulos con 


menos células que el animal susceptible. 
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RESUME 


Etudes métaboliques des cellules mononucléaires de 
lapins ayant une résistance génétique varvable 
vis a vis de la tuberculose. I. Etudes de cellu 


les d’animauxr normaux non infectés 


Les auteurs étudiérent des cellules mononu 
cléaires intactes, provenant d’exsudats périto- 
néaux de lapins normaux, génétiquement résis- 
tants, et de lapins sensibles, en ce qui concerne leur 
capacité de métaboliser certains substrats. Ils no 
térent les différences d'action sur certains sub- 
strats. Ils conclurent que les cellules des animaux 
activité métabolique plus 


résistants ont une 


grande vis A vis de certains substrats que les 


mémes cellules d’animaux sensibles, et que l’ani- 
mal résistant de naissance répond A certains 
stimuli avec moins de cellules que |’animal sensi- 


ble. 
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A STUDY OF THE RENAL CLEARANCES, METABOLIC 
INACTIVATION RATES, AND SERUM FALL-OFF 
INTERACTION OF ISONIAZID AND PARA- 
AMINOSALICYLIC ACID IN MAN? * 
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INTRODUCTION 


The phenomenon of marked individual varia- 
tion in plasma clearance rates of isoniazid in 
humans merits intensive study. Apart from its 
possible therapeutic implication, the existence of 
this trait foreshadows new insights into the 
variability of normal human metabolism. 

By means of an intravenous fall-off technique 
(1), the present writers have further character- 
ized the rapid and slow inactivation groups into 
those with half-lives of 40 to 80 minutes and 
140 to 200 minutes, respectively, for the injected 
drug. Additional values up to 465 minutes have 
been observed. The intravenous half-lives have 
been found to be about 30 per cent smaller than 
those obtained in the same patients with orally 
administered, dissolved drug, but to follow the 
same pattern. Peak values for both groups have 
been found to be indistinguishable with the 
oral route (2). 

The present study is concerned with certain 
pharmacologic parameters which remain to be 
characterized before the conclusion can be 
safely drawn that isoniazid inactivation differ- 
ences are indeed being compared. These methods 
have also been applied to para-aminosalicylic 
acid (PAS) in both groups. Finally, using the 
half-life approach, the effect of PAS on isoni- 
azid inactivation has been tested, and there has 
been some speculation about the nature of inter- 
action of their acetylation pathways. 


Half-life determinations: The half-lives of iso- 
niazid were obtained as previously described, using 


*From the Pulmonary Disease Service, Veterans 
Administration Hospital, Minneapolis, Minnesota; 
and Department of Internal Medicine, University 
of Minnesota, Minneapolis, Minnesota. 

* Presented in part at the Nineteenth Conference 
on the Chemotherapy of Tuberculosis, Veterans 
Administration-Armed Forces, Cincinnati, Ohio, 
February, 1960. 
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an intravenous injection of 5 mg. per kg. of the 
drug* and drawing blood for the blank, 30-, 90-, and 
150-minute determinations, done in duplicate. The 
1-fluoro-2,4-dinitrobenzene method was used, as 
developed by Poole and Meyer (3), with the added 
step of filtration of the alcoholic serum precipitate 
after centrifugation. This method was also used 
for urine determinations although an occasional 
sample was spoiled by the presence of turbidity 
after heating with the reagent.‘ 

Para-aminosalicylic acid fall-offs were done 
using standard intravenous preparations of the 
drug.’ After proper dilution, 15 mg. per kg., cal- 
culated as the acid form, were injected intrave- 
nously over a five-minute period. Blood samples 
were timed as for isoniazid. Para-aminosalicylic 
acid was measured by the modification of the 
Bratton and Marshall method for sulfonamide de- 
scribed for PAS (4). This method actually meas- 
ures the unchanged drug and its glycine conjugate. 
The proportion of the serum-PAS metabolites as 
the glycine conjugate has not been reported, but 
urine proportions were reported by Way and as- 
sociates to range from 0 to 26 per cent of the total 
compared with 14 to 33 per cent for the free drug 
(6). As indicated by the urine metabolites, the 
remaining unmeasured drug in serum is essentially 
in the acetylated form. Only patients with normal 
values of blood urea nitrogen and phenolsulfon- 
thalein excretion were included in the study. 


*Given as Nydrazid injection, manufactured by 
E. R. Squibb & Sons, New York, New York. 

“The writers have recently found that the Poole 
and Meyer method results in significant hydrolysis 
of pyruvic acid hydrazone of isoniazid, resulting in 
a value amounting to about 44 per cent of the 
contained isonicotinie acid hydrazid moiety. This 
observation was prompted by the suggestion of Dr. 
J. H. Peters, Christ Institute for Medical Research, 
Cincinnati, Ohio, and the material was kindly sup- 
plied by him. This material had been assayed by 
Eli Lilly & Company, Indianapolis, and found to 
be of high purity. 

The occasional turbidity in urine with this 
method is reported to be avoided by shaking the 
urine, alcohol, and borax in a stoppered flask for 
ten to twenty minutes, filtering excess borax, and 
then adding the color reagent and heating (5). 

*Pamisyl by Parke Davis & Company, Detroit, 
Michigan, or Pasna by Barnes-Hind Laboratories, 
Sunnyvale, California. 
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Apparent distribution volumes: Apparent dis- 
tribution volumes were calculated for both drugs 
by extrapolation of the fall-off curves to zero time, 
with division of this figure, corrected for volume 
occupied by plasma protein, into the amount of 
drug injected 

Protein-binding: In vivo serum protein-binding 
determinations were done on samples obtained 
30 minutes after intravenous or oral administra- 
tion, using an ultrafiltration technique. The serum 
specimens were placed in Visking cellulose bags as 
described by Prasad and Flink (7). They were 
centrifuged at 5°C. for 150 minutes at 2,500 r.p.m. 
in a Model PR-2 International Centrifuge. The 
possible effects of this unphysiologic temperature 
on binding were accepted in order to minimize the 
deleterious effects of heating during the run. Re- 
sults were calculated by comparing the final bag 
and ultrafiltrate concentrations, using the McLain 
and Hastings correction for space occupied by the 
protein (8) and a correction for contraction of the 
bag contents during expression of the filtrate. A 
number of determinations made on drug dissolved 
only in isotonic saline and buffered to the same 
pH revealed a slight but significant delay in the 
passage of the drugs themselves through the mem- 
brane. This was greater for isoniazid. The final 
binding figures consequently are different from 
those given in a preliminary communication (2). 

Renal clearance studies: Renal clearances of 
isoniazid were determined in 2 patients from each 
mactivation group, at serum concentrations of 
approximately 3 and 15 y per ml. The effect on 
isoniazid clearance of a PAS concentration in the 
serum of approximately 5 mg. per 100 ml. was also 
tested. Drug concentrations were maintained for 


TABLE 1 
RENAL CLEARANCES OF ISONIAZID IN “RAPID” 
AND LNacTIVATORS 


Per 
Clear Ratio of Cent 
Isoniazid Re 
Half-Life Serum Isoniazid _ Clearance absorp- 
j Creatinine tion 
Clearance Iso 
niazid 
minutes y/ml ml 
min 
Oo 2.8 39 0.32 OS 
2.1 44 0.47 53 
14.3 35 0.41 59 
13.4 42 0.27 73 
16.0 + PAS 49 0.27 71 
134 4.0 30 0.35 65 
15.7 47 0.35 65 
15.5 + PAS 44 0.36 64 
172 2.3 36 0.34 66 
12.7 35 0.33 64 
15.5 + PAS 38 0.36 4 
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thirty-minute periods using a priming dose and 
sustaining infusion at dosages based on the intra- 
venous fall-off data for each patient. Urine speci- 
mens were spontaneously voided, but the volumes 
were kept high and only relatively young subjects 
were selected. Serum samples were obtained at the 
mid-point of each period and analyzed for isoniazid 
and creatinine, the latter by the method of Hare 
(9) 

Para-aminosalicylic acid clearances were de- 
termined in a similar manner, using a priming 
dose and sustaining infusion calculated from an 
assumed half-life of 45 minutes, and a distribution 
volume of 25 per cent body weight. 

Effect of PAS on isoniazid fall-off: The influence 
of PAS on the isoniazid half-life was examined by 
giving orally 4.0 gm. (acid equivalent) of the liq- 
uid sodium salt 45 to 75 minutes prior to the in- 
jection of isoniazid. The value obtained was com- 
pared with an earlier one determined in the 
absence of PAS two to eight weeks earlier. The 
patients had been on isoniazid and PAS therapy in 
the interim until 36 hours prior to the new deter- 
mination. 


RESULTS 


Isoniazid ; For all parameters studied, patients 
from the 40- to 80-minute group were compared 
with the remainder. The mean apparent distri- 
bution volumes for 36 patients from the 40- to 
SO-minute group and 44 patients from the re- 
mainder were almost identical, with an over-all 
figure of 61 + 11 per cent of body weight. This 
figure is comparable to accepted figures for 
total body water. In this calculation, protein- 
binding in the tissues, if of a different magnitude 
than that in the plasma, would cause a diserep- 
ancy in the calculated distribution volume from 
that actually present. There are no data, how- 
ever, for tissue protein-binding of these drugs. 

Serum protein-binding determinations for 
isoniazid, performed on three rapid and five 
slow inactivators, are adequate to show that no 
gross differences in protein-binding exist be- 
tween the groups. No significant mean binding 
can be detected for either group, although the 
rather large standard deviation of +9 per cent 
does not exclude the possibility that minor de- 
grees of binding do occur. 

The isoniazid renal clearances, the ratios of 
isoniazid clearance to creatinine clearance, and 
the per cent tubular absorption for each patient 
at the different drug concentrations are listed 
in table 1. The latter calculation assumes that 
none of the drug is protein-bound and hence 
impermeable through the glomerular membrane. 
It is surprising to see that the clearance of isoni- 
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RENAL CLEARANCE AND INACTIVATION RATES OF ISONIAZID 


azid is small, averaging 41 + 6 ml. per minute. 
It is the same in rapid and slow inactivators, and 
independent of the serum concentraticn in the 
range studied. It is apparently uninfluenced by 
PAS. Tubular reabsorption is approximately 
65 per cent of the filtered load. When the error 
due to partial hydrazone measurement is con- 
sidered* these values must be accepted with 
some reservation, since part of the hydrazone 
clearances are probably included in these figures. 

Para-aminosalicylic acid: The PAS half-lives 
in 5 rapid and 6 slow isoniazid inactivators are 
tabulated in table 2, with the isoniazid half- 
lives included for comparison. The fall-off plots 
are found to have precisely first-order decay 
rates, suggesting that diffusion equilibrium is 
essentially reached prior to the 30-minute value. 
It is of considerable theoretic interest that the 
mean half-lives for both groups are nearly the 
same, being 43 and 48 minutes in the rapid and 
slow isoniazid groups, respectively. 

The apparent distribution volume calculations 
for PAS give a mean figure of 24 + 3 per cent 
of body weight in 10 patients and reveal a sur- 
prising uniformity. Here, where an appreciable 
amount of drug is bound to serum protein and 
released during the chemical determinations, a 
large decrease in the proportion of drug bound 
to tissue proteins would introduce an appreciable 
error. For example, if no tissue protein-binding 
occurred, the actual distribution volume would 
be 60 per cent of body weight, assuming a tissue 
concentration equal to the unbound serum frac- 
tion. This is a critical consideration, because it 


TABLE 2 
Comparison or ISONIAZID AND PAS Hatr-Lives 
IN PaTIENTS FROM Botu INACTIVATION 
GRovuPS 
(Half-Lives in Minutes) 


Rapid Isoniazid Group Slow Isoniazid Group 


T, Isoniazid Ty PAS T, Isoniazid T, PAS 
34 
41 
42 


Means 66 


Isoniazid 5 mg./kg. intravenously. 
PAS, 15 mg./kg. intravenously. 


TABLE 3 


RENAL CLEARANCES OF PAS IN Two “Raptp’’ 
AND ONE “Stow’’ INAcCTIVATOR 


Tubular 
Ratio of PAS Secretion 


Clearance to 

s 
Creatinine PAS (Per 
Clearance 


Half-Life of 


ife Clearing 
Isoniazid PAS 


Serum PAS 
Cent of 
Total)* 


(minutes ) (ml./min.) 
39 P 159 0.91 
127 0.89 


mg./100 ml.) 


147 
167 31 


171 0.91 130 0.79 61 
5.3 107 0.97 68 


* Assumes PAS is 69 per cent protein-bound. 


has a bearing on the extent of intracellular dis- 
tribution during the fall-off and, consequently, 
the availability of PAS to intracellular metabolic 
process. Serum protein-binding of PAS, deter- 
mined in 4 patients, ranged from 58 to 73 per 
cent, with a mean value of 68 per cent. 

The renal clearances for PAS determined in 2 
rapid inactivators and one slow inactivator of 
isoniazid are tabulated in table 3. The mean 
clearance figure, calculated from the whole serum 
values, is 140 ml. per minute. Using a protein- 
binding figure of 68 per cent, and assuming that 
bound drug is not filtered, about 66 per cent of 
the clearance is contributed by net tubular se- 
cretion. As stated, these figures represent a com- 
posite of unchanged PAS and its glycine con- 
jugate. They also are based on the assumption 
that none of the glycine conjugate is actually 
formed by the renal tubules. 

Inhibition of isoniazid inactivation by PAS: 
In figure 1, isoniazid half-lives determined in 
the presence of PAS are compared with the 
original half-lives measured in the absence of 
PAS. The results are expressed as per cent pro- 
longation of the original half-life. These data 
are summarized in table 4 in terms of the mean 
for each group, with the slow group adjusted to 
the same scale as the rapid group. Most values, 
including those of patients from both groups, are 
seen to be prolonged, and the effect is significant 
to a P value less than 0.05. The possibility that 
this result reflects a diminished capacity to in- 
activate the drug after prolonged chemotherapy 
is eliminated by a control group of 14 patients 
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Percent of Original Half-Life 


80 


60 


Fic. 1. Effect of 4.0 gm. of oral PAS on isoniazid half-life compared with original half-life. 


TABLE 4 


Errect or 4.0 Gu. PAS on Isontazip Hatr- 
Lire CoMPARED WITH ORIGINAL Hatr-Lire 


Mean 
Mean Original falf-Life 


Half-Life With PAS 


(minutes) 
85 + 42 
229 + 74 


(minutes) 


63 + 14 
191 + 17 


‘Rapid’’ (14 patients) 
“Slow’’ (7 patients) 
Adjusted total 68+13 82+ 36* 
* Difference of means equals 2.24 times 
standard error of the difference. P < 0.05. 


the 


whose repeat values in the absence of PAS 
showed no mean prolongation. 


Discussion 


The several processes that determine the fall- 
off of drug concentrations are set forth schemati- 
eally in figure 2. Once diffusion equilibrium is 
nearly complete within the apparent distribution 
volume, the decay of the unchanged drug con- 
centration depends on the combined effects of 
renal excretion and metabolic transformation 
into inactivation products. The role of protein- 
binding, other than as a passive reservoir, is not 
known. If the renal excretion rate is proportional 
to the plasma concentrations over the range 
studied, and the metabolic inactivation is pro- 
portional to the intracellular concentrations 
reached, then the sum of the first-order rate 


constants characterizing these processes (k, and 
km» , respectively) is equal to K, the rate constant 
describing the over-all fall-off of the drug. 

Certain assumptions are implicit in this sim- 
ple scheme. The diffusion of drug into and out of 
the intracellular compartment must be rapid 
enough so that factors acting primarily on 
plasma or intracellular drug will quickly equili- 
brate. This eliminates the extraneous factor of 
diffusion into the distribution volume as a prom- 
inent part of the decay. Second, if drug inactiva- 
tion is to be proportional to drug concentration, 
enzymes involved in rate-limiting reactions must 
be unsaturated. Finally, if k_,. , the reverse reac- 
tion from inactive products to the free drug, 
is appreciable, the rate of metabolic inactivation 
will not be first-order and will be slower. 

With isoniazid, diffusion equilibrium is at- 
tained quite rapidly. In a detailed plot of the 
slowest (T,,2 = 465 minutes) fall-off (1), the 
15-minute value was almost at equilibrium, and 
the 30-minute value definitely was. In the case 
of PAS, despite first-order decay curves, early 
diffusion equilibrium must be viewed with some 
uncertainty because of the small apparent dis- 
tribution volume. As discussed above, knowledge 
of tissue protein-binding might obviate this un- 
certainty. Unsaturation of the isoniazid inactiva- 
tion mechanism, the second assumption, is very 
likely in view of the previously reported con- 
stancy of isoniazid half-life at 5 and 10 mg. per 
kg. This has not been tested for PAS, but the 
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Fic. 2. Factors influencing isoniazid fall-off. 


logarithmic decay curves support this assump- 
tion. Evidence that the reverse reactions, from 
inactive drug products to the unchanged drug, 
are insignificant has been suggested by the work 
of Ito and associates (10), who did not detect 
isoniazid in the urine of a patient to whom the 
acetylated form had been given intravenously. 
This subject was probably a rapid inactivator, 
however, and a deacetylase occurring only in 
slow inactivators would not have been detected. 

It is evident that the factor of distribution 
volume is not a consideration in the rapid and 
slow isoniazid decay differences. Likewise, lack 
of significant protein-binding tends to exclude 
this as a factor. Maher and Hansen (11), using 
electrophoretic methods, were also unable to 
demonstrate serum protein-bound _ isoniazid. 
Until more is learned about the metabolic sig- 
nificance of protein-binding in drug metabolism, 
the possible contribution of small, thus far un- 
detected, degrees of binding to the metabolic 
component of fall-off cannot be completely dis- 
missed. 

The figure of 58 to 73 per cent for protein- 
binding of PAS compares favorably with the 
in vitro figure of 50 to 60 per cent obtained by 
Way and co-workers (12) using ultrafiltration 
and the same chemical method. This is in con- 
trast to the binding proportion of one-third 
obtained by Horne and Wilson (13). Maher and 
Hansen found no PAS associated with protein at 
a comparable pH in their serum electrophoretic 
patterns, despite good recoveries. This would 


suggest that the binding of PAS is a weak bond. 
Nevertheless, binding that can withstand ultra- 
filtration would likely be significant with regard 
to diffusion processes and glomerular filtration. 

Quantitative renal clearances for unchanged 
isoniazid have awaited a feasible chemical 
method. Clearances of PAS, however, were done 
by Horne and Wilson (13). These investigators 
gave the drug by mouth and used a one-hour 
collection period during the decay of drug con- 
centrations. Their mean value of 165 ml. per 
minute compares well with that in the present 
report. They postulated a two-way tubular proc- 
ess. In contrast to the present findings, they did 
not conclude that net tubular secretion predomi- 
nated over glomerular filtration, apparently be- 
cause of a lower protein-binding figure. Recent 
renal studies with stop-flow techniques in the 
dog (14) have also indicated a two-way tubular 
transport system, involving an active secretory 
process. 

The lack of correlation between the disap- 
pearance of isoniazid and PAS in rapid and slow 
isoniazid inactivators has been observed by 
Mitchell and his group using bioassay methods 
(15) and by Luedke and associates using the 
Poole and Meyer method with oral drug ad- 
ministration (16). The data herein further sup- 
port this finding. When comparing these over- 
all decay rates, it is especially important to 
attempt a comparison of the renal, metabolic, 
and diffusion factors, as shown below. 

Inhibition of the isoniazid decay rate by PAS 
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is shown by these data with modest statistical 
support. This point is of much more interest 
than its unlikely therapeutic value, and hence 
deserves the close attention it is receiving from 
several groups. The renal show that 
this is not an effect of PAS on isoniazid renal 
excretion. The bioassay method has repeatedly 
demonstrated, for the majority of patients 
tested, that serum isoniazid values are elevated 
by concomitant PAS administration. Recent 
studies by Lauener and Favez (17) further sup- 
port an inhibition, based on plasma and urine 
studies. A dissenting opinion by Peters is based 
on his data using a sensitive spectrophotofluoro- 
metric method (18). The present writers would 
agree with Middlebrook and Russell (19) that, 
on the contrary, Peters’ data suggest that inhibi- 
tion does indeed occur, although it is not strik- 


studies 


ing.” 

The original observations on such an interac- 
tion were made by Johnson (20) who measured 
the effect of various aromatic compounds, in- 
cluding PAS, on the disappearance of isoniazid 
in crude homogenates of pigeon liver. Inhibition 
of isoniazid acetylation was not always in pro- 
portion to the known tendency of the inhibitor 
itself to be acetylated, suggesting that competi- 
tion for available acetyl coenzyme A was not 
the entire explanation. Steric effects with cer- 
tain inhibitors on sulfanilamide acetylation again 
suggested an effect at the enzyme site. To what 
extent these observations apply to the human 
case is not clear. 

The discovery of rapid and slow inactivators 
in man introduces a new variable. Since this 
characteristic is genetically determined (21), 
the possibility arises that we are not simply 
dealing with differences in the available amount 
of an identical acetylating enzyme molecule, but 
rather with replacement by, or the addition of, 
a distinctly different enzyme molecule, with 
different turnover numbers for isoniazid and 
different substrate specificities. A comparison of 
the metabolic and renal rate constants in each 
group for the two drugs can be made, based on 
the assumption that essential diffusion equilib- 
rium is reached during the fall-off determina- 
tions. With a calculated mean apparent distribu- 
tion volume for isoniazid of 43,000 ml. in a 70- 
kg. man in either group and a renal clearance of 

* This is especially apparent when comparing the 


slopes during the first two hours when blood con- 
centrations of PAS are highest. 
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about 41 ml. per minute for this drug, the renal 
rate constant is calculated to be about 9.5 x 
10° min."*, expressed as per cent per min. per 
100. When this constant is substituted into the 
half-life equation 


Ti, = 0.693/k, 


a half-life value of 730 minutes is obtained. The 
half-life for isoniazid, therefore, would be about 
this large if the plasma decay rate were only 
a function of renal clearance. For example, even 
in a patient with an over-all half-life of 180 
minutes, a typical value in the slow group, the 
calculated metabolic rate constant, k,, , obtained 
by the relationship 


k, = K — k, 


would be about 2.9 x 10° min.“, or about three 
times as large as k, . Although such calculations 
cannot be taken as of the indicated accuracy, 
they show that the renal factor is of small im- 
portance compared with the metabolic factor in 
its contribution to the fall-off, even in slow in- 
activators. 

When the same calculations are applied to 
PAS, the renal rate constant is calculated to be 
8.0 x 10° min.. This compares with a k,,, 
qualified as discussed, of 74 X 10° min.* for 
an over-all PAS half-life of (for example) 45 
minutes. Therefore, the renal and presumed met- 
abolic factors for PAS are of about equal impor- 
tance. 

Using the above renal constant for PAS, the 
calculated metabolic constants for mean PAS 
half-lives of 43 and 48 minutes, as found for the 
rapid and slow inactivators, respectively, of iso- 
niazid are 8.0 x 10° min. and 64 x 10° 
min.*. These are in contrast to the metabolic 
constants for isoniazid in these same patients of 
9.6 < 10° min." and 2.3 10° min.", respec- 
tively. It is obvious that there is a considerable 
disparity in the ratios of metabolic rates for 
isoniazid and PAS in the two groups. Notwith- 
standing the approximate nature of the methods 
used, the observed deviation from the expected 
values is large enough to suggest that the as- 
sumption of a single, rate-limiting enzyme for 
the acetylation of the two drugs is incorrect. 
There are several alternatives to the single en- 
zyme supposition to consider: 

1. Rapid and slow inactivators of isoniazid 

differ because of their dependence on 
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separate acetylation enzymes, with dif- 
ferent turnover numbers for isoniazid 
and different substrate specificities. Acet- 
ylation of PAS could be carried out by 
these enzymes, but not in the same 
activity ratios as obtain for isoniazid. 

2. Rapid and slow inactivators differ only 
in the amount of a common, rate-limiting 
enzyme. However, the acetylation of PAS 
is chiefly mediated by a different enzyme, 
and inhibition of isoniazid acetylation by 
PAS is incidental. The actual mechanism 
of inhibition could still be competitive, 
with a low affinity of PAS for the iso- 
niazid acetylation site or competition for 
a limited supply of acetyl CoA. 

3. Rapid and slow inactivators of isoniazid 
differ by the presence of an additional 
acetylation enzyme in the rapid group. 
This enzy1.e would have a negligible role 
in the acetylation of PAS. 

4. Rapid and slow inactivators of isoniazid 
differ because of a deacetylase in the slow 
group, effective toward acetylated iso- 
niazid but not acetylated PAS. 

Definitive information of assistance in choos- 
ing between the above alternatives and others 
will probably have to come from in vitro studies 
of the aryl-amine acetylation system in animal 
and human tissues. Studies of this type are in 
progress and will form the basis of future pub- 
lications. 


SUMMARY 


Studies to determine the relative contribution 
of the renal clearance and metabolic inactivation 
rate to the intravenous half-life of isoniazid and 
para-aminosalieylie acid (PAS) in humans are 
described. Both rapid and slow isoniazid-inacti- 
vation categories are compared. The apparent 
distribution volumes and serum protein-binding 
for both drugs have been determined as part of 
these studies. 

Serum protein-binding of isoniazid as deter- 
mined by ultrafiltration is quantitatively neg- 
ligible in the two groups. The renal clearance of 
isoniazid contributes only a small part to the 
serum decay rates in both rapid and slow in- 
activators. By contrast, renal and metabolic fac- 
tors appear to be of about equal importance for 
PAS, and show no significant differences in the 
two isoniazid-inactivation categories. Four grams 
of PAS by mouth caused a significant mean pro- 
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longation of the intravenous half-life of isoniazid 
in 21 patients tested. 

If isoniazid acetylation in the two inactivation 
groups is mediated simply by differences in 
quantity of an identical acetylase, then, with 
certain reservations, isoniazid and PAS do not 
appear to be acetylated exclusively by the same 
enzyme. Several alternatives are proposed. 


SUMARIO 


Estudio de la Eliminaci6n Renal, los Coeficientes de 
Inactivaci6n Metabélica y la Interaccién del 
Desprendimiento de la Isoniacida y del 
Acido Para-Aminosalicilico en el 


Suero de los Seres Humanos 


Se describen estudios encaminados a determinar 
el relativo aporte de la eliminacién renal y del 
coeficiente de inactivacién metabdélica a la hemi- 
vida intravenosa de la isoniacida y del dcido para- 
aminosalicflico (PAS) en los seres humanos. Se 
comparan las dos clases de inactivacién, rAépida y 
lenta, de la isoniacida. Como parte de estos estu- 
dios se han determinado los volimenes aparentes 
de distribucién y fijacién por la seroalbGmina para 
ambas drogas. 

Segtin se determiné por la ultrafiltracién, la 
fijacién por la seroalbGmina de la isoniacida es 
cuantitativamente dos 
grupos. La eliminacién renal de la isoniacida no 
contribuye mds que una pequefia parte a los coefi- 
cientes de menoscabo sérico en los inactivadores 
tanto rdpidos como lentos. En contraposicién, los 
factores renales y metabdlicos parecen poseer im- 
portancia igual para el PAS y no revelan mayores 
diferencias en las dos clases de inactivacién de la 
isoniacida. En 21 enfermos comprobados, cuatro 
gramos de PAS administrados por via bueal oca- 
sionaron una importante prolongacién media de la 
hemivida intravenosa de la isoniacida. 

Si la acetilacién de la isoniacida en los dos gru- 
pos de inactivacién se gobierna meramente por las 
diferencias en cantidad de una acetilasa idéntica, 
entonces, con ciertas reservas, no parece que la 
isoniacida y el PAS sean acetilados exclusiva- 
mente por la misma encima. Se proponen varias 
alternativas. 


menospreciable en los 


RESUME 


Une étude des clearances rénales, des taux d’inac- 
tivation métabolique et de Uinteraction des 
quantités sériques d’isoniazide et d’acide 
para-aminosalicylique chez homme 


Les auteurs décrivent des études faites pour 
déterminer la contribution relative du taux de 
clearance rénale et d’inactivation métabolique 
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dans la demi-vie intraveineuse de lisoniazide et 
para-aminosalicylique (PAS), chez 
les deux catégories, 


de l’acide 
Vhomme. Ils comparérent 
rapide et lente, d’inactivation de l’isoniazide. Ils 
ont déterminé les volumes de distribution appa 
rente et les liaisons protidiques du sérum au cours 
de ces études, pour les deux médicaments. 

La liaison protidique sérique de l’isoniazide 
comme on l’a déterminé A lultrafiltration, est une 
quantité négligeable dans les deux groupes. La 
clearance rénale de l’isoniazide contribue seule 
ment pour une petite part dans le taux de baisse 
sérique avec les deux inactivateurs, rapide et lent. 
Au contraire, les facteurs métaboliques et rénaux 
semblent étre d’A peu prés égalé importance pour 
le PAS, et ne montre pas de différence appréciable 


dans les deux catégories d’inactivation de l’isonia- 
zide. Quatre grammes de PAS oral causérent un 
prolongement moyen notable de la demi-vie intra- 


veineuse de l’isoniazide, chez les 21 malades étu- 
diés, 

Si lacétylation de lisoniazide 
groupes d'inactivation se fait simplement grace 
A des différences de quantité d'une acétylase iden 
tique, l‘isoniazide et la PAS ne semblent pas alors, 
en faisant certaines réserves, étre acétylés exclu 
sivement par le méme enzyme. Les auteurs pro 


dans deux 


posent plusieurs possibilités. 
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CULTURABLE CELLS OF MYCOBACTERIA! * * 
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INTRODUCTION 


Many methods of enumerating culturable cell 
populations of mycobacteria have been devised. 
There are numerous reports on such methods as 
the dilution technique, turbidometric assay, mi- 
croscopic cell count, colony count, total nitrogen 
content, packed cells in Hopkin’s tube, and 
weight of moist and dry cell concentrates. All 
of these methods have proved satisfactory for 
measuring cell populations for various purposes, 
such as inocula for animal injection and media 
seeding, when clump size may not be a serious 
variable. Most of these methods would be either 
too cumbersome for rapid repetitive use or in- 
accurate for measuring the culturable cell pop- 
ulations for evaluating techniques, media, in- 
hibitory agents, or other evaluations in which 
clumps of variable sizes might interfere, or 
clump size might vary as a result of change in 
environment. 

The past experience of one of the writers (1) 
indicated that colony counts were satisfactory in 
measuring comparative cell growth in liquid 
media used in detecting coliform organisms in 
water. Such a technique would be applicable for 
evaluating media in detecting minimal popula- 
tions of mycobacteria in tissues and body fluids. 
The method would also be useful for evaluating 
the effect of freezing, of inhibitory chemicals, 
and other factors involved in the detection and 
growth of the pathogenic mycobacteria. Such a 
method must be predicated on the premise that 
the test culture consists mostly of single cells 
and clumps of two to three cells in fairly con- 
stant ratios. Inasmuch as the mycobacteria are 
generally present in the culture in clumps of vari- 


‘From the Department of Microbiology and 
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Agricultural Experiment Station. 


ous sizes, a method of separating the cells in the 
clumps and of maintaining a uniform and rela- 
tively stable suspension must be devised. This 
report is a presentation of research in attaining 
such a preparation of mycobacteria and a 
method of enumerating culturable cells. 


Review or LITERATURE 


Ultrasonic oscillations have been used for dis- 
persing bacterial clumps. An extensive review of 
the application of both ultrasonic and sonic oscil- 
lations as a means of dispersing and killing bac- 
teria has been presented by Fischer (2). 

To obtain effective results for either dispersion 
or kill, the concentration of cells is important. 
Hesselberg (3) studied the effect of ultrasonic 
oscillations on various densities of bacterial popu- 
lations. With populations of Escherichia coli of 
1 X 10° and 1 X 10°, no appreciable change in 
population occurred ; whereas, with a population of 
1 X 10°, approximately 99.999 per cent kill was 
effected in five minutes with 4 watts per cm. at 
400 kilocycles per second. 

Good dispersing action was obtained by Macke- 
prang (4) on mycobacteria with ultrasonic oscil- 
lation in the presence of a wetting agent. Strains 
of human, bovine, and avian tubercle bacilli, 
grown on Dubos medium containing Tween® 80, 
were exposed to ultrasonic oscillation for ten min- 
utes at 0.56 watts per cm.’ The large clumps were 
dispersed and the cells occurred mostly as singles 
with some clumps of two to five cells. The result- 
ing suspension was stable. The enumeration of 
viable cells was obtained by the drop-plate tech- 
nique. 

The drop-plate technique was first reported by 
Miles and Misra (5). Tomales-Lebron and Fer- 
nandos (6) substituted 0.2-ml. pipettes for drop- 
ping pipettes, and planted 0.01-0.1 ml. portions of 
appropriate dilutions of the test material. Fenner 
and associates (7) and Fenner (8) found the drop- 
plate technique very satisfactory. When the cul- 
ture was drop-plated on oleic-acid-albumin agar, 
the total counts were in close agreement with the 
number obtained by the dilution technique and 
microscopic counts when the culture consisted of 
culturable cells. In these studies, clumps of 2 to 5 
organisms and single cells were considered as bac- 
terial units. Cultures were grown on Tween-albu- 
min liquid medium to minimize clumping. McCune 
and Tompsett (9) applied the drop-plate technique 
to tissue homogenates from mice prepared by 
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grinding with a Teflon homogenizer. The homoge- 
nates contained single cells and aggregates up to 
five cells. Under the conditions of the experiment, 
the drop-plate technique worked satisfactorily 

Mallmann and Broitman (10), when drop-plat- 
ing milk dilutions, found that the addition of 
1:20,000 Triton X-100* in the dilution water gave 
an even spread of organisms with a uniform dis- 
tribution of milk solids in the low milk dilutions. 
They found that Triton X-100 (1:20,000) was 
toxic in dilutions for pour plates, but only slightly 
toxic when used for surface plating 

Triton X-100 was used by Whalen (8) in a 1 to 
3 per cent concentration in 23 per cent trisodium 
phosphate as a dispersing agent of mucoid film 
in the digestion of sputum. Digestions made with 
the above mixture yielded considerably less con- 
tamination of inoculated medium than did digests 
with 23 per cent trisodium phosphate alone. The 
Triton X-100, by dispersing the mucoid film, made 
possible the contact of the contaminating organ- 
isms with the alkali 


EXPERIMENTAL 


Three cultures used in these studies, 
namely Mycobacterium phlei, M. tuberculosis 
(DTA), and M. bovis (854). The latter culture was 
obtained from Dr. Yoder of the Animal Disease 
Eradication Division, Diagnostic Laboratory, 
Ames, Iowa. In most of the studies, a culture of 
M. phlei was used because of its rapid growth and 
the similarity of cultural characteristics to 
those of pathogenic mycobacteria. 

Two sonic oscillators were used in these experi- 
ments. For most of the determinations a Raytheon 
Model DR-101, 60-cycle, 250-watt 10-kilocycle 
sonic oscillator was used. The operation of this 
unit is based on the fact that magnetic material 
changes dimension when placed in a magnetic 
field. The magnetostricture effect is utilized by 
attaching a sample cup to a diaphragm on a mag- 
netic rod and placing the rod within a coil of wire 
connected to an electronic oscillator. This oscil- 
lator has a calculated energy output of 10 watts 
per cm.” when operated at full power. The oscil- 
lator was operated at full power throughout these 
experiments. It consists of a driver unit and a treat- 
ment unit with a total capacity of 165 ml 

For comparative purposes, a 300-kilocycle Gen- 
eral Electric oscillator with a crystal diameter of 
35 em, and a calculated energy output of 5 watts 
per cm.* at half-power was used. This device gave 
results comparable to those obtained with the 
Raytheon oscillator. The latter was used in all of 
the studies reported. 

Generally, the culture suspensions are poured 
into the sample cup for oscillation; however, the 
same effect could be obtained by the use of 17- 
by 100-mm. Falcon plastic tubes with tight covers 
The use of the plastic tubes eliminated the diffi- 


‘Triton X-100 (isooctylphenylpolyethoxyetha- 
nol) was obtained from Rohm and Haas Company, 
Philadelphia, Pennsylvania. 
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cult task of sterilizing the sample cup after use and 
minimized the aerosol hazard. 

The drop-plate technique as modified by Mall- 
mann and Broitman (7) was used for these studies. 
Inasmuch as the studies were made with pure 
cultures, thereby eliminating the need for in- 
hibitory agents in the medium, Dubos 2 per cent 
agar with Tween 80 was used. During the winter 
months when the relative humidity was low in 
the laboratories, the plates were left overnight at 
room temperature to dry the surface of the agar. 
In humid weather, proper drying was obtained by 
placing the plates in a dry 35°C. incubator for 
twenty-four hours. Six equidistant circles approxi- 
mately 2 em. in diameter were marked on the 
bottom of the plastic Petri dish to indicate points 
of inoculation. Using a 0.2-ml. pipette, 0.01 ml. 
of inocula of appropriate dilutions of each culture 
were discharged into the centers of the circles by 
touching the tip of the pipette to the agar® Each 
dilution was replicated six times on each plate, and 
two plates were made for each dilution. The inocu- 
lated plates were placed in cellophane bags to 
prevent dehydration. An Adams suction apparatus 
was used on the pipettes to obtain accurate de- 
livery and as a health protection. All handling of 
cultures was done in a bacteriologic hood. 


RESULTS 
Various means of dispersing clumps of myco- 
bacteria were tried, measuring the effectiveness 


by drop-plate counting. In 
these studies the culture was grown in Dubos 


of each method 


*When pipetting quantities less than 0.05 ml. 
from a 0.2-ml. serologic pipette, it is necessary to 
touch the tip to the discharge on the agar in order 
to remove the liquid adhering to the tip of the 
pipette. This is particularly true when comparative 
tests are made among physiologic saline or phos- 
phate buffer dilution solution and media contain- 
ing surface-reducing agents. 

To demonstrate the need for this procedure, a 
comparative test was made by weighing the dis- 
charge by dropping and by touching the surface. 
The average amount discharged for 20 tests by 
touching, using water, was 0.0095 gm. when the 
measured discharge was 0.01 ml. The percentage of 
error was 9.47. When a drop was discharged from 
the same pipette, the average amount was 0.0448 
gm. with an error of 165 per cent. In another 
series of 20 tests each, the liquid was Middlebrook 
medium with Tween 80. When the pipette was 
touched to the surface, the average weight was 
0.0094 gm. when the measured discharge was 0.01 
ml. The percentage of error was 9.1. When one 
drop was discharged on the surface the weight was 
0.0357 with a percentage of error of 6.83. By touch- 
ing the surface with the pipette tip, the discharge 
is the same regardless of the surface tension of the 
discharge liquid, and a volume as small as 0.01 ml. 
may be discharged. 
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TABLE 1 
EVALUATION oF Various MEANS OF DISPERSING 
Cuumps or M. PHLEI AND THE RESULTING 
Cotony Counts 


Trial 


10° Average 


Control 


4.1 X 10° 


Shaking 15 minutes 
by machine 

0.73 10° 

Triton X-100 
added 

Shaking 15 minutes 
by machine 

With Triton X-100 


12.3 X 10° 


17.8 X 10° 
Sonic oscillation 
for 1 minute 
41.3 & 10° 

Sonic oscillation 
With Triton X-100 


X 10° 


broth with albumin containing Tween SO. The 
results are presented in table 1. 

Surprisingly, shaking the culture mechanically 
for fifteen minutes prior to plating actually 
lowered the plate count. When Triton X-100 
(1-5,000) was added to the culture, and the cul- 
ture shaken by hand, the colony count was in- 
creased approximately three times over that of 
the control. When a culture containing Triton 
X-100 was shaken mechanically for fifteen min- 
utes, the count was increased approximately 
four times over that of the control. Shaking a 
culture without Triton mechanically and then 
subjecting it to sonic oscillation increased the 
colony count ten times over that of the control. 
When a Triton X-100 culture was subjected to 
sonic oscillation for one minute, the colony count 
was increased approximately thirteen times over 
that of the control. 

An examination of the resulting suspension of 
the culture treated with Triton X-100 following 
sonic oscillation revealed mostly single cells, 
seattered clumps of three to five cells, and no 
large multicellular clumps. 

Although Tween 80 functions as a dispersant, 
it is not as good as Triton X-100, as demon- 
strated in a comparison of the colony counts 
in tests 2 and 4, and 5 and 6, table 1. 

Because the Triton X-100 would remain in the 


cultures used for the inoculation of media, its 
toxicity was determined. Concentrations rang- 
ing from 1-3,500 to 1-10,000 were tested in 
medium using M. phlei as a test organism. No 
toxicity was evidenced until the concentration 
was increased to 1-3,500. In later tests Triton 
X-100 at 1-5,000 was tested on M. tuberculosis 
(DTA) and M. bovis (854) and found to be 
noninhibitory. 

Tween 80, in a concentration of 1-5,000, was 
used by Dubos (9) in medium to lessen clump 
formation with considerable success. Tween S80 
has dispersing properties and possibly defloc- 
culating activity. A series of experiments was 
made to determine the comparative dispersing, 
deflocculating, and suspending properties of 
Tween 80 and Triton X-100. 


Suspensions of M. phlei with and without Tween 
80, and with Triton X-100, were prepared. The 
tubes were treated with sonic oscillation for one 
minute. At the completion of the sonic treatment 
the tubes were drop-plated for colony counts. The 
tubes were then allowed to stand for twenty-four 
hours, at which time they were replated to deter- 
mine the stability of the suspension. 


The results are presented in table 2. 

Without any wetting agent present, a colony 
count of 1.06 X 10° was obtained; with Tween 
80, a count of 1.63 x 10°; and with Triton X- 


TABLE 2 
THe ComMpaRATIVE VALUES OF TWEEN 80 
Triton X-100 as DEFLOCCULATING AND 
SUSPENDING AGENTS FOR 
M. Paver 


AND 


Count 


x 108 Average 


Media Time 


hours 


Dubos without 0 
Tween or Tri- 
ton 
Dubos with 
Tween 80 
Dubos with 
Triton X-100 
Dubos without 
Tween or Tri- 
ton 
Dubos with 
Tween 80 2 
Dubos with 24 3.5 
Triton X-100 5 


10.6 X 10° 


16.3 10° 
26.5 X 10° 


3.4 X 10° 


8.1 X 10° 


14.0 K 10° 


* Samples 1, 2, and 3 were treated with sonic 
oscillations for one minute. 
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100, a count of 2.65 x 10°. The suspension con- 
taining Triton X-100 yielded a count 153 per 
cent higher than that for the Tween SO suspen- 
sion and 250 per cent higher than that for the 
untreated suspension. The counts obtained after 
the suspension had stood for twenty-four hours 
were all lower, but the decrease was roughly 
proportional in all suspensions. An examination 
of the data shows that Triton X-100 at the di- 
lutions used was the best deflocculating and sus- 
pending agent. 

Because sonic oscillation may be lethal, de- 
pending upon time, density of suspension, and 
wattage input, a series of tests was made using 
M. phlei in the presence and absence of Triton 
X-100. The results are presented in figure 1. 

The initial colony count was 5.7 x 10°. After 
30 seconds’ exposure in the presence of Triton 
X-100, a colony count of 2 X 10° was obtained, 
whereas in the absence of Triton X-100 the 
count was 7.3 X 10°. After one minute in the 
presence of Triton X-100, the colony count be- 
gan decreasing in a linear relationship to time. 
At the end of 300 seconds’ exposure the count 
was reduced to 4.2 x 10°. These data demon- 
strate that a contact period in excess of one 
minute causes cell destruction. 

In figure 2 an optical density curve of M. 
phlei with approximately the same population 
for sonic oscillation is presented. In the presence 
of Triton X-100 the curve follows the same pat- 
tern as in figure 1 except that the descending 
slope is flatter. The reduction of density of the 
culture indicates the breaking up of the cells. 

In the absence of Triton X-100 (see figure 1) 
the colony count increased from the initial count 
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Fic. 1. Sonic treatment of M. phlei with and 
without Triton X-100. 
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MINUTES SONIC TREATMENT 


Fic. 2. Sonic treatment of M. phlei with Triton 
X-100 measured by optical density. 


of 6.7 X 10° to 7.3 X 10° at the end of 30 sec- 
onds’ exposure and remained approximately the 
same for 300 seconds’ exposure. Very likely the 
degree of kill may be the same as that obtained 
in the presence of Triton X-100, but at the ces- 
sation of oscillation at each sampling period a 
reclumping may occur so that the colony count 
would remain constant. It may also be possible 
that the addition of a wetting agent may in- 
crease the lethality of the sonic oscillations. 

No attempt was made to determine the effect 
of populations of a billion or greater per milli- 
liter. Hesselberg (3) has demonstrated the 
blanketing effect of a heavy population on the 
lethality of sonic oscillations in comparable wat- 
tage output. 

On the other hand, a series of experiments was 
made to determine the dispersing action of 
Triton X-100 and sonic oscillation on low popu- 
lations of M. phlei. Prior to sonic treatment, 
nine twofold dilutions were made in a buffered 
diluent. Each suspension was exposed one min- 
ute to sonic oscillation and then drop-plated to 
determine the colony count. In table 3 the caleu- 
lated number based on an initial colony count 
of 5.17 X 10° and the actual count obtained by 
plating are presented. The numbers are similar, 
indicating that populations of less than 5.17 x 
10° behave in the same manner as far as the 
dispersing action of Triton X-100 and sonic 
oscillations are concerned. 

To demonstrate that the effect of sonic oseil- 
lations in the presence of Triton X-100 (1-5,000) 
on tubercle bacilli is comparable to that ob- 
tained on M. phlei, tests were made on M. tuber- 
culosis (DTA) and M. bovis (854). The results 
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TABLE 
Errect OF SoNtIc OSCILLATION ON THE 
DISPERSION OF DIFFERENT 
CONCENTRATIONS OF 
M. 


Calculated 


Experimental 
i Figures X 10° 


Dilution of Culture Figures X 10** 


Full strength 


gre 
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0. 


te 


*Each figure represents an average of six 
counts. 
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Fic. 3. Sonic treatment of M. tuberculosis 


(DTA) with Triton X-100. 


are presented in figures 3 and 4, respectively. In 
both cases, maximal colony counts were obtained 
by one-minute exposure to sonic oscillations 
with linear decreases in colony counts through 
300 seconds’ exposure. In one-minute exposure, 
the colony count was increased 890 per cent for 
M. tuberculosis (DTA) and 411 per cent for 
M. bovis (854). 

The accuracy of the technique developed for 
the enumeration of viable cell counts of myco- 
bacteria was determined by comparison with 
the usual method of shaking the culture sus- 
pension by hand prior to plating. Ten series, 
each of 12 replicate platings, were made at 
different times of M. phlei grown on Dubos 
liquid medium containing Tween 80. The new 
technique consisted of adding Triton X-100 in 
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a final concentration of 1-5,000 to the liquid cul- 
tures in 17- by 100-mm. Falcon plastic tubes 
with tight covers, exposing to sonic oscillations 
at 10 ke. with a ecaleulated output of 10 watts 
per cm.’ for one minute, and drop-plating on 
Dubos agar medium in appropriate dilutions. 

The results of these tests are presented in 
table 4. Not only is the coefficient of variation 
lowered for the Triton-sonic procedure, due to 
the dispersing of the large multicellular clumps, 
but a significant increase in the viable cell count 
was also obtained, as demonstrated in earlier ex- 
periments cited. 
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Fic. 4. Sonic treatment of M. bovis (854) with 
Triton X-100. 


TABLE 4 


THe ComMPARATIVE COEFFICIENTS OF VARIATION 
or CoLtony Counts BY THE TRITON-Sonic 
PROCEDURE AND THE HAND-SHAKEN 
PROCEDURE 


Coefficient of Variations of Colony 
Counts 


Triton-Sonic 


Procedure 


Hand-shaken 
Procedure 


per cent per cent 
32.20 9.59 
31.65 10.76 
34.44 13. 
23.63 14. 
22.85 13. 
24.71 

20.00 

19.78 

19.53 

17.15 


Average 24.79 


*Each trial represents 12 replicate counts 
made from drop-plates. 
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SUMMARY 


The Raytheon 250-watt, 10-kilocycle magneto- 
strictive oscillator was found to be satisfactory 
for dispersing clumps of cells. Comparable re- 
sults were obtained with a General Electric ul- 
trasonic unit with a erystal diameter of 3.5 cm. 
Sonic treatment at 1.5 amperes (10 watts per 
em”) for one minute yielded dispersed cells 
without apparent cell destruction. Continued 
treatment at 1.5 amperes decreased the popula- 
tion as measured by drop-plate counts and turbi- 
dometric measurement. 

When Triton X-100  (isooctylphenylpoly- 
ethoxylethanol) in a concentration of 1 to 5,000 
was added to a culture prior to sonic treatment, 
relatively stable suspensions of single cells and 
clumps of two to three cells were obtained. 
After sonic treatment no large clumps were ob- 
served. Triton X-100 in a concentration of 1 to 
5,000 did not interfere with the viability of the 
test organisms. 

Faleon plastic (17- by 100-mm.) tubes with 
tight covers were found preferable to screw-cap 
glass tubes for sonic treatment. The shaking 
of a culture of mycobacteria increased the 
clumping of the cells. The drop-plate technique 
was found to be a satisfactory method for enu- 
merating mycobacterial populations. 

This method has been applied successfully in 
evaluating the bactericidal effects of various 
physical and chemical agents on acid-fast bac- 
teria; these results will be published later. The 
Triton-culturable sonic procedure is a simple, 
rapid, and accurate assay method for enumerat- 
ing mycobacterial cells. 


SUMARIO 


Método Perfeccionado para la Enumeracién de 
las Células Cultivables de las Micobacterias 


El Oscilador Magnetorestrictivo Raytheon de 
250 vatios y 10 kilociclos resulté ser satisfactorio 
para dispersar agrupaciones de células. Obtuvié- 
ronse resultados comparables con un aparato Ul 
trasénico de la Cia. General Electric, provisto de 
un didmetro de cristal de 3.5 ems. El tratamiento 
sénico con 1.5 amperes (10 vatios por em.*) durante 
un minuto consiguié dispersién de las células sin 
aparente destruccién de las mismas. La continua- 
cién del tratamiento a 1.5 amperes hizo disminuir 
la poblacién segdn reflejaron las numeraciones de 
gotas en las placas y la medicién turbidométrica. 

Cuando se agregé Tritén X-100 (etanol isooctil 
fenilpolietoxilico) a una concentracién de 1 por 
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5,000 a un cultivo antes del tratamiento sénico, se 
obtuvieron suspensiones relativamente estables de 
células aisladas y de grupos de dos a tres células. 
A continuacién del tratamiento sénico no se ob- 
servaron grandes agrupaciones. E] Tritén X-100 a 
una concentracién de 1 por 5,000 no afecté la viabi- 
lidad de los microbios de ensayo. 

Los tubos pldsticos Faleén (17 X 100 mms.) de 
tapa hermética resultaron preferibles para el tra- 
tamiento sénico a los de vidrio de tapa amuescada. 
El sacudimiento de un cultivo de micobacterias 
acrecenté la agrumacidén de las células. La técnica 
de las gotas en placa result6 satisfactoria para enu- 
merar las poblaciones micobacterianas. 

Este método ha sido aplicado con éxito para 
justipreciar los efectos bactericidas de varios 
agentes fisicos y quimicos sobre las bacterias 
Acidorresistentes; los resultados se publicardn 
después. El procedimiento sénico-Tritén es un 
método sencillo, rfpido y exacto de valoracién 
para enumerar las células micobacterianas cul- 
tivables. 


RESUME 


Une méthode améliorée pour compter les cellules 
culturables des mycobactéries 


Les Raytheon, oscillateur-magnétostricteur de 
250 watt, 10 kilocycle est, trouve-t-on, satisfaisant 
pour disperser les amas de cellules. Des résultats 
comparables furent obtenus avec un appareil a 
ultra-sons de General Electric, avec un diamétre 
de cristal de 3,5 cm. Le traitement par le son 4 1,5 
ampére (10 watts par em*), pendant une minute 
produisit une dispersion des cellules sans destruc- 
tion apparente de la cellule. Un traitement con 
tinu A 1,5 ampére fit décroitre la population, 
comme on put le mesurer par les comptes en 
gouttes et la mesure turbidométrique. 

Quand on ajouta du Triton X-100 (isooctyl 
phénylpolyethoxyl, ethanol) a la concentration de 
1 pour 5000, 4 une culture, avant de la traiter par 
le son, on obtint des suspensions relativement 
stables de cellules isolées et des amas de deux ou 
trois cellules. Aprés traitement par le son, on 
n’observa pas de larges amas. Du Triton X-100 a 
la concentration de 1 pour 5000 ne pertuba pas la 
viabilité des organismes étudiés. 

On trouva que des tubes de matiére plastique 
Faleon (17 X 100 mm) avec des couvercles serrés 
étaient préférables aux tubes de verre avec un bou- 
chon vissé, pour le traitement par le son. De re- 
muer une culture de mycobactéries augmenta 
lagglutination des cellules. La technique de la 
goutte fut trouvée une méthode satisfaisante pour 
compter les populations mycobactériennes. 

Cette méthode a été appliquée avee succés dans 
l’évaluation des effets bactéricides de divers 
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agents physiques et chimiques sur les bactéries 
acido-résistantes; ces résultats seront publiés plus 
tard. Le procédé avec le Triton et le son est une 
méthode simple, rapide et une méthode d’essai 
fidéle pour compter les cellules mycobactériennes 
que l’on peut cultiver. 
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INTRODUCTION 


The use of iodized oil in bronchography has 
been shown to cause a marked rise of serum 
protein-bound iodine concentration for months, 
or even years (1-3). Since protein-bound iodine 
estimation is also a diagnostic measure of the 
state of thyroid activity, retention time becomes 
an important factor in the choice of a broncho- 
graphic contrast medium. 

It is, therefore, the purpose of this study to 
evaluate five media in current use by serial de- 
terminations of serum protein-bound iodine con- 
centrations before and after bronchography. 


MATERIALS AND METHODS 


In the present report, 109 bronchograms were 
performed on 106 patients of the Medical Service 
of Siriraj Hospital from December, 1957, to De- 
cember, 1958. Patients with thyroid diseases were 
excluded from the series. 

Forty-one bronchograms were obtained with 
propyliodone (Dionosil®)* aqueous, 20 with pro- 
pyliodone (Dionosil®) oily, 21 with an approxi- 
mate 40 per cent iodine addition product of poppy- 
seed oil (Lipiodol®), 21 with a suspension of finely 
divided sulfanilamide (32 per cent w/v) in 40 per 
cent Lipiodol (Visciodol®)? and 6 with 3-acetyl- 
amino-2,4,6-triiodobenzoic acid in refined peanut 
oil (Urokolin®)* The amount of the contrast me- 
dium employed was 10 ml. for each lung. The tech- 
nique of bronchography previously described (4) 
was used throughout the study. 

{n each case, a blood specimen was collected on 
the same morning before bronchography was done. 
Beginning with propyliodine aqueous only, it was 
planned to collect the first postbronchographic 
specimen at the end of six hours and thereafter 
once every three days until figures returned to 


*From the Department of Medicine, Siriraj 
Hospital Medical School; and the School of Medi- 
cal Technology, Dhonburi, Thailand. 

* Dionosil Oily was supplied by the Glaxo Lab- 
oratories Ltd., Greenford, Middlesex, England 

*Visciodol was supplied by E. Fougera & Co., 
Inc., Hicksville, Long Island, New York 

* Urokolin was supplied through the courtesy of 
Dr. Shigeto Ikeda, Department of Surgery, Keio 
University School of Medicine, Tokyo. 


about prebronchographic concentrations. Results 
of analysis of protein-bound iodine concentrations 
of the first 38 cases prompted modification of the 
time schedule. For all media, blood specimens were 
taken at the end of 3 hours, 6 hours, 24 hours, and 
96, or 120 hours. Thereafter for propyloidones and 
Urokolin they were taken every day or every other 
day; but for iodized oil preparations, at weekly 
intervals. Occasionally the routine was inevitably 
modified in individual cases. 

The chloric acid method for determination of 
protein-bound iodine introduced by Zak, Willard, 
Myers, and Boyle (5) was employed. Precautions 
were taken to prevent false data caused by sources 
of iodine from food and drugs. 


RESULTS 


Initial serum protein-bound iodine concentra- 


tions: 


Mean Protein-Bound lodine Value 


70 men 
36 women 5.3 
Total 106 cases 


5 
(Range: 2 
The difference in results in the and 
women is of no statistical significance. 

Serial 
after bronchography: Forty-one bronchograms 
using propyliodone aqueous suspension were ob- 
tained from 40 patients. They were all bilateral 
bronchograms with the exception of one case 
(No. 41, SK) (table 1). 

Of the 40 patients with bilateral bronchograms, 
37 had their first postbronchographie blood speci- 
mens collected at the end of 6 hours; only 3 pa- 
tients had theirs collected at the end of 3 hours. 
Regardless of the time when the first specimens 
were obtained, there was a definite rise in the 
serum protein-bound iodine in 34 patients; no 
rise in 6. Of the 34 patients, 25 showed peak 
concentrations at 6 hours (first specimen, 22 
patients; second specimen, 


men 


protein-bound iodine concentrations 


3 patients); of the 
remaining 9 patients, 2 showed peak concentra- 


tions at 24 hours; one, at 48 hours; 3, at 72 
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hours; and the other 3 patients, at 96 hours. 
Peak figures of 34 patients ranged from 5.4 to 
13.2 (8.7 + 2.0) y per 100 ml. The mean eleva- 
tion (a value calculated from the amplitudes of 
protein-bound iodine rise in all cases) was found 
to be 4.6 + 2.3 y per 100 ml. In 25 patients on 
whom complete follow-up study was done, the 
protein-bound iodine remained above the in- 
dividual normal range from 1 to 12 (6.6 + 2.9) 
days 

It is interesting to note that the protein-bound 
iodine was much elevated in the only patient 
with a unilateral bronchogram, the peak being 
11.2 y per 100 ml. It took 7 days for the protein- 
bound iodine to return to its prebronchographic 
concentration. 

Twenty patients were subjected to bronchog- 
raphy with propyliodone oily suspension. Eight- 
een had bilateral and 2 unilateral bronchograms 
(table 2). 

Of the 18 patients with bilateral broncho- 
grams, 14 had their first postbronchographie 
blood specimens collected at the end of 3 hours; 
3, at the end of 6 hours (unavoidably post- 
poned). All of the early specimens of the re- 


maining patient were mislaid. The postbroncho- 


graphic protein-bound iodine concentrations 
were high in all cases: 11 patients showed peak 
concentrations at 3 hours; 6, at 6 hours (first 
specimen, 3 patients; and second specimen, 3 
patients). Peak figures of the 14 patients, whose 
first postbronchographie blood specimens were 
taken at 3 hours ranged from 8.5 to 27 (14.0 + 
4.7) y per ml. The mean elevation was 8.1 + 
4.9 y per ml. In 15 patients on whom complete 
follow-up study was done, the protein-bound 
iodine concentrations took from one to 12 (7.7 + 
2.8) days to return to their prebronchographie 
values. 

Peak figures of 2 patients with unilateral 
bronchograms were 10.6 (No. 19, SK) and 24.8 
(No. 20, TT) y per 100 ml. at the end of three 
hours. Duration of protein-bound iodine reten- 
tion was 16 days (No. 19, SK). 

Twenty-one bronchograms were obtained with 
an approximate 40 per cent iodine addition prod- 
uct of poppyseed oil. Twelve were bilateral and 
nine unilateral (table 3). 

Of the 12 patients with bilateral broncho- 
grams, 11 had their first postbronchographic 
blood specimens collected at the end of 3 hours; 
and one at the end of 6 hours. The postbroncho- 
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graphic protein-bound iodine concentrations were 
remarkably high in all cases: 8 patients showed 
peak concentrations at 6 hours (including the 
single case in which the first blood specimen at 
3 hours was mislaid); 3, at 24 hours; and one 
patient, at 120 hours. Peak figures ranged from 
160 to 620 (332.1 + 176.0) y per 100 ml. The 
mean elevation was 326.8 + 172.7 y per 100 ml. 
There was not a single case of bronchography 
with the poppyseed oil ingredient that was fol- 
lowed until the protein-bound iodine concentra- 
tion returned to its prebronchographic value. 
The patient with the longest follow-up study 
(No. 5, PS) in this series showed her protein- 
bound iodine figure of 13.0 y per 100 ml. at the 
820th day. The value for the runner-up case 
(No. 6, PK) was 35.0 y per 100 ml. at the 153rd 
day. 

There were 9 cases of unilateral bronchograms; 
only 4 patients had all early blood specimens ac- 
cording to schedule. Three patients showed peak 
concentrations at 6 hours and one at 24 hours. 
Peak figures ranged from 200 to 564 (429.2 + 
136.6) y per 100 ml. The mean elevation was 
423.7 + 135.2 y per 100 ml. The protein-bound 
iodine retention time in 3 patients with com- 
plete follow-up study was 138 days (No. 14, 
SL), 180 days (No. 21, PCh), and 729 days 
(No. 18, MT). It is important to note that the 
longest retention time (729 days) of patient No. 
18 (MT) might have been shorter if the pro- 
tein-bound iodine concentrations were estimated 
at shorter intervals. 

Twenty-one bronchograms were obtained with 
Visciodol. Seventeen were bilateral and four 
unilateral. 

Of the 17 bilateral bronchograms, the 6-hour 
specimen in one case (No. 14, SSs) was mislaid. 
Three of the remaining showed peak concentra- 
tions at 3 hours, ten at 6 hours, and three at 24 
hours. Peak figures ranged from 75 to 632 
(253.1 + 181.1) y per 100 ml. The mean eleva- 
tion was 247.4 + 181.1 y per 100 ml. There was 
no follow-up until the prebronchographic pro- 
tein-bound iodine concentration was reached in 
each case. Of the 5 cases with long follow-up 
study, the results were: 8.4 y per 100 ml. at the 
830th day (No. 5, PCh); 7.2 y at the 825th day 
(No. 1, MS); 8.2 y at the 816th day (No. 3, 
SS); 7.2 y at the 807th day (No. 7, SL), and 
10.4 y at the 790th day (No. 13, BH). 

One of the 4 unilateral cases showed a peak 
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concentration at 3 hours, one at 6 hours, and 2 
at 24 hours. Peak figures ranged from 157.5 to 
490 (346.9 + 149.1) y per 100 ml. The mean ele- 
vation was 339.7 + 150.4 y per 100 ml. All cases 
were not followed up to the end point. The long- 
est duration was 152 days when the protein- 
bound iodine value was 25 y per 100 ml. 

Only six bronchograms were obtained with 
Urokolin oily suspension. They were all uni- 
lateral bronchograms (table 5). 

In 2 cases the first 3-hour specimens were mis- 
laid. Three of the remaining four showed peak 
concentrations at the end of 3 hours, and one at 
6 hours. Peak figures ranged from 26 to 70 
(44 + 16.5) y per 100 ml. The mean elevation 
was 37.2 + 16.9 y per 100 ml. Five cases were fol- 
lowed up to their prebronchographic values. The 
retention time was from 4 to 10 (6.8 + 2.3) 
days. 

A summary of the results of the tests is given 
in table 6. 

The protein-bound iodine retention time of 
the Lipiodol and Visciodol cases were not fol- 
lowed up to the prebronchographic concentra- 
tions, since it was realized that the duration in 
the cases so far studied should suffice for practi- 
cal purposes. 


CoMMENTS 


The range of the serum protein-bound iodine 
obtained before bronchography was from 2.0 to 
13.5 (5.22 + 19) y per 100 ml. Patients with 
pulmonary tuberculosis had previously been 
shown to have normal protein-bound iodine 
values (6). The figure for the healthy subjects 
from the laboratory of Dhonburi School of 
Medical Technology was from 3.0 to 8.6 (5.2 + 
1.1) y per 100 ml. (7). 

Postbronchographie protein-bound iodine de- 
terminations reached peak concentrations in a 
majority of cases for each contrast medium 
within 3 and 6 hours. Inorganic iodine com- 
pounds (Lipiodol and Visciodol) gave much 
higher peak figures than the organic substances 
(Dionosils and Urokolin). The earlier peak times 
and the higher peak figures of the oily propyl- 
iodone cases as compared to those of the aqueous 
eases could not be explained by the slightly 
higher iodine content of the oily preparation 
(34:30 per cent). The most likely explanation 
is the greater ease of alveolar penetration of the 
oily medium, resulting in more retention in the 
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lung after postbronchographie voluntary pos- 
tural coughing (figures 1 and 2). Visciodol, be- 
ing more viscid than lipiodol, shows less al- 
veolar penetration. Consequently expulsion by 
postural coughing immediately after Visciodol 
bronchography is considerably more effective 
(figures 3 and 4). Hypothetically, this should 
cause lower protein-bound iodine concentrations 
and shorter retention time after Visciodol than 
after Lipiodol. Urokolin was not studied on a 
large scale. It seems to be comparable to the 
propyliodones, except for higher peak concentra- 
tions, which are not remarkable. 


SUMMARY 


One hundred and nine bronchograms were 
performed on 106 patients with respiratory dis- 
eases. Propyliodone (Dionosil®) aqueous and 
oily, 3-acetvlamino-2 ,4,6-triiodobenzoie acid in 
refined peanut oil (Urokolin®) oily, an approxi- 
mate 40 per cent iodine addition product ot 
poppyseed oil (Lipiodol®), and a suspension of 
finely divided sulfanilamide (32 per cent w/v) 
in 40 per cent Lipiodol (Visciodol®) were used 
as contrast media. Serial determinations of se- 
rum protein-bound iodine concentrations were 
performed before bronchography and at cer- 
tain intervals until the concentrations returned 
to approximately the individual prebroncho- 
graphic values. The results of this study have 
definitely indicated that propyliodone, either 
aqueous or oily, compares well with other media 
regarding the rise and retention of protein- 
bound iodine. When there is need for study of 
thyroid function in the near future, either form 
of propyliodone is recommended for bronchogra- 
phy in adults. Better bronchograms are obtained 
with the oily preparation. 


SuMARIO 


Concentraciones Postbroncogréficas del Yodo 
Proteino-Fijo. Estudio de Cinco Medios 
de Contraste 


Se ejecutaron 109 broncogramas en 106 sujetos 
que padecian de enfermedades del aparato respi- 
ratorio. Como medios de contraste se usaron propi- 
lyodona (Dionosil®) acuosa y oleosa, Acido 3-ace- 
tilamino-2.4.6-triyodobenzoico en aceite de 
cacahuete refinado (Urokolin), oleoso, un producto 
de adicién del aceite de adormidera con 40 por 
ciento aproximadamente de yodo (Lipiodol®™) y 
Visciodol. Se verificaron determinaciones seriadas 
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PO=TBRONCHOGRAPHIC 


PROTEIN-BOUND IODINE CONCENTRATIONS 


TABLE 6 
SuMMARY oF RESULTS 


Peak Time 


hours 
Propyliodone aqueous 
3, 6 
3, 6 


Propyliodone oily 

3-Acet vlamino-2,4,6-triiodobenzoic 
acid in refined peanut oil“ 

40 per cent iodine addition product 6, 24, 120 

of poppy seed oil 


Visciodol 3, 6, 24 


6, 24, 48, 72, 96 


Peak Figure Retention Time 


> per 100 ml day 
8.7 + 2.0 6.6 4 
14.0 + 4.7 7.7 
44.0 + 16.5 8+ 


332.1 + 176.0 819+ 


253.1 + 181.1 829+ 


* Unilateral bronchograms; the underlined numbers denote peak time for a majority of cases for each 


medium. 


Coughing 


He. K.A, 47 
Dicnosiloily 


Fic. 1 (Left). Bronchogram with propyliodone aqueous. (Right). Bronchogram taken after 
ten minutes of postbronchographic voluntary postural coughing: a minimal amount of opaque 


substance retained in the lung. 


Fig. 2 (Left). Bronchogram with propyliodone oily. (Right). Bronchogram taken after ten 
minutes of voluntary postural coughing: the contrast medium is retained in the lung more 


than is shown in figure 1. 


de las concentraciones de yodo proteino-fijo en el 
suero antes de la broncografia y a ciertos interva- 
los hasta que las concentraciones volvian a aproxi- 
marse a los tenores prebroncograficos del individuo 
dado. Los resultados de este estudio han indicado 
netamente que la propilyodona, ya acuosa u 
oleosa, se compara bien con otros medios en lo 
relativo a la elevacién y la retencién del yodo pro- 
teino-fijo. Cuando se necesitea para estudio de la 
funcién tiroidea en el futuro préximo, se reco- 
mienda una u otra forma de la propilyodona para 


la broncografia en los adultos. Con la preparacién 
oleosa se obtienen mejores broncogramas. 


ResuME 
Concentrations de Viode lié a des protides apres 
bronchographie. Une étude de cing milieux de 
contraste 
Les auteurs pratiquérent cent neuf broncho- 


grammes sur 106 malades ayant des maladies 
respiratoires. Ils utilisérent comme milieux de 
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S.L. 45 yrs. 


After Coughing 


S.L. 45 yrs. 


Lipiodol 


44 


TM. 60 yrs 
Viserodol 


After Coughing 


Fic. 3 (Left). Bronchogram with an approximate 40 per cent iodine product of poppyseed 
oil. (Right). Bronchogram taken after ten minutes of coughing. 


Fic. 4 (Left) 


Bronchogram with Visciodol. (Right). Bronchogram taken after ten min- 


utes of coughing: a lesser amount of contrast substance was retained in the lung as compared 


with the amount shown in figure 3. 


contraste du propyliodone aqueux ou huileux 
d’acide 
dans de 


(Dionosil®) et une solution huileuse 
3-acetyvlamino-2-4-6 
Ihuile d’arachide raffinée (Urokolin®), en plus, 
une quantité d’A peu prés 40% d’iode et d’huile de 


pavot (Lipiodol®), et du Visciodol®. 


triiodobenzoique 


Des déter 
minations en séries des concentrations sériques 
diode lié A des protides furent pratiquées avant la 
bronchographie et A certains intervalles, jusqu’a 
ce que les concentrations revinrent & peu prés aux 
niveaux individuels pré-bronchographiques. Les 
résultats de cette étude ont indiqué hettement que 
le propyliodone, aqueux ou huileux, soutient bien 
la comparaison avec d'autres milieux en ce qui 
concerne ‘augmentation et la rétention de liode 
lié A des protides. Quand on aura besoin d'étudier 
la fonction thyroidiene, dans le futur proche, on 
recommende l'une ou l'autre forme de propylio 
done pour la bronchographie chez l’adultes. On 
bronchogrammes avec la 


obtient de meilleurs 


préparation huileuse. 
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A RAPID METHOD OF TESTING THE SUSCEPTIBILITY OF 
MYCOBACTERIA TO ANTITUBERCULOUS DRUGS' 


H. MAC VANDIVIERE, COYE O. ROGERS, IRENE G. MELVIN, 
and H. STUART WILLIS 


(Received for publication August 10, 1960) 


INTRODUCTION 


The value of the tetrazolium salts in relation 
to vital tissues lay unrecognized from the time 
of their first preparation in 1894 by von Pech- 
mann and Runge until 1941 when Kuhn and 
Jerchel (1) synthesized substituted tetrazolium 
salts and used dilute solutions of these prepara- 
tions to stain yeast, garden cress, and bacteria. 
During the succeeding years, reports became 
more widespread on the use of tetrazolium salts 
as indicators of viable seeds (2, 3), as dye for 
vital tissues and bull sperm (4), and in the 
study of molds (5) and mitochondria of myco- 
bacteria (6). 

In 1952 Vandiviere and associates found that 
2,3,5-triphenyltetrazolium chloride (TTC) 
could be reduced to formazan, a red compound 
which was extractable from the cells with ace- 
tone, by metabolically active mycobacteria (7). 
A test was developed whereby suspensions of 
acid-fast bacilli could be standardized as to the 
total number of metabolically active cells by 
the quantitative determination of the reduced 
TTC (8, 9). Suecessful preliminary investiga- 
tions with streptomycin suggested the possible 
use of TTC in testing mycobacteria for sus- 
ceptibility to drugs (7). 

It must be remembered that susceptibility 
tests on bacilli shed in sputum do not necessarily 
reflect the susceptibility of the tubercle bacilli 
contained in various areas of the body. Several 
investigators (10-13) have demonstrated that 
the susceptibility of mycobacteria contained in 


resected lung specimens is more predictable from 
the physical state of the lesion than the pre- 


operative bacteriologic investigations. The 


enigma of these data is manifest in the uncer- 


From the Department of Research, North Caro- 
lina Sanatorium System, Chapel Hill, North Caro- 
lina. 

? Presented in part before the Medical Session, 
as part of Section 4B, at the annual meeting of the 
American Trudeau (now Thoracic) Society, Los 
Angeles, California, May 17, 1960. 
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tainty of preoperative prediction of the physi- 
cal state of the lesion by clinical-roentgeno- 
graphic evaluation. 

Nevertheless, in the desire for effective ther- 
apy, the clinician has come to depend upon re- 
sults of susceptibility tests at intervals for indi- 
cations of a drug regimen. The surgeon often 
plans his therapy on susceptibility tests per- 
formed on cultures isolated before the operation. 
Thus, rapid methods of susceptibility testing 
are most desirable in this respect. It was in con- 
tinuation of the search for the less time-con- 
suming methods that techniques and data re- 
ported here were developed. 


MATERIALS AND METHODS 


Colonies of the mycobacteria to be tested were 
scraped from Léwenstein slants and ground in a 
mortar with Dubos basal medium (containing 
Tween® 80, but not albumin) to make a heavy, 
milky suspension. These suspensions were then 
centrifuged at low speed (800-1,000 r.p.m.) for five 
minutes to remove large clumps of cells or were 
allowed to stand in the dark for approximately 
one-half hour for clumps to settle, and the super- 
natant fluid was pipetted off for use in the tests. 

One-milliliter aliquots of the supernatant cell 
suspension were measured with graduated pipettes 
into ten clean, dry, sterile, 12-ml. heavy duty cen- 
trifuge tubes so that each contained approximately 
equal densities of cells. Exactly equal densities 
were not essential for the triphenyltetrazolium 
chloride method because the variation in TTC re- 
duction, due to drug action, is relative to the re- 
duction manifested by the control tube. This 
concept is also true for the culture method. One- 
milliliter aliquots of the drug solutions to be tested 
were added to the first nine tubes, and 1 ml. of the 
Dubos basal medium which served as a control 
was added to the tenth tube. 

Drug solutions were prepared in Dubos basal 
medium in double the final concentrations to be 
tested in order to allow for dilution by the sus- 
pensions of cells. Final concentrations of strepto- 
mycin tested were 1, 5, 10, 100, and 500 y per ml., 
and final concentrations of isoniazid tested were 
1, 5, 10, and 20 y per ml. 

All tubes were covered with rubber caps, mixed 
well without inverting, and incubated at 375°C. 
for ninety-six hours. The tubes were then removed 
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from the incubator and the cells washed well with 
sterile distilled water to remove the drug. Washing 
was best accomplished by filling the tubes to ap- 
proximately 10 ml. with water and agitating with 
wooden applicators While one wash was sufficient 
for cells exposed to streptomycin, it was found 
that two were necessary for cells exposed to 180- 
niazid. All tubes were centrifugalized at 3,000 
r.p.m. for ten minutes, after which the supernatant 
was decanted and the tubes were drained by in- 
version on dry, sterile gauze. If tubes were prop- 
erly cleaned, the cells remained packed in the bot- 
tom, a feature which was found essential for the 
success of the test 

To the centrifugalized sediment was added 1} 
ml. of a 0.25 per cent solution of 2,3,5-triphenyl- 
tetrazolium chloride contained in Dubos basal 
medium with 0.02 per cent Tween 80, 05 per 
cent glucose, and the mixture was adjusted to pH 
72. The tubes were incubated in the dark for two 
hours at 375°C. At the end of the incubation pe- 
riod, cells which remained metabolically active 
appeared red 

The tubes were taken from the incubator; 3.5 
ml of acetone" were added to each, and the cells 
were agitated vigorously with wooden applicators 
to extract the dye bound in the bacillary bodies 
The tubes were then centrifuged at 3,000 r.p.m 
for ten minutes 

The concentration of reduced triphenyltetra- 
zolium chloride (red formazan) was determined 
colorimetrically (with a filter setting of 485 mu on 
a Spectronic 20) using acetone as a blank. Subse- 
quently, the metabolic activity of the cell sus- 
pensions exposed to the various concentrations of 
drugs was compared with that of the control sus- 
pensions to which no drug was added. Cultures 
resistant to greater than 5 y (10 y or more) of strep- 
tomycin per ml, and to 5 ¥ of isoniazid or more per 
mil. were considered “resistant” for purposes of this 
study. These values were used in all statistical 
evaluations in which resistance and susceptibility 
data were compared 

To determine the feasibility of using the TTC 
in lieu of the culture for determining susceptibility, 
the following evaluations were made: 

Triphenyltetrazolium chloride was evaluated 
against accepted culture methods (14). Both 
tests were accomplished in the same laboratory 
with the same suspension 

Conventional culture techniques of one lab- 
oratory were compared with those of another 
Both laboratories used the same techniques, 
culture and media. 

Triphenyltetrazolium chloride testing in one 
laboratory was compared with conventional 
culture techniques in another laboratory. 
Both used the same culture. 

Triphenyltetrazolium chloride and conven- 
tional methods were each statistically evalu- 
ated with the clinical and roentgenographic 
status of the individual patient. 


* Merck, N. F. 
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Also, an abbreviation of the above TTC method 
was devised and statistically evaluated as a possi- 
ble screening technique.’ In this screening test, 
only three tubes were used: a control tube and 
drug concentrations of 10 y of isoniazid per ml 
and 100 y of streptomycin per ml. These were 
higher than are generally used and higher than 
otherwise described in the body of this paper to 
designate a culture as a “resistant strain.” These 
concentrations were set high for detection of un- 
equivocally resistant cultures. Those cultures not 
resistant at these high concentrations might be 
resistant at lower concentrations or they might be 
susceptible; therefore, they would then be subject 
to more detailed evaluation at the several estab- 
lished levels of drug concentrations. 


Resvutts 

The per cent transmission of light, as deter- 
mined on the spectrophotometer, varied in- 
versely with the amount of triphenyltetrazolium 
chloride reduced. Transmission was adjusted to 
100 per cent on an acetone blank; thus, the 
transmission readings approaching 100 per cent 
suggested susceptibility. The transmission read- 
ing of the suspension without drug was con- 
sidered to be indicative of the normal level of 
formazan production. The equivalent concen- 
trations of bacilli with increasing concentrations 
of drug (1, 5, 10, 100, and 500 y of strepto- 
mycin per ml.; 1, 5, 10, and 20 y of isoniazid 
per ml.) would: continue to reduce TTC to 


‘Screening method: The desire was to reduce 
further the expenditure of effort per test for a large 
portion of the specimens. With an acceptable 
“abbreviated technique,” the detailed TTC method 
need not be emploved except for those who did 
not demonstrate resistance by the screening tests 
If the cultures were susceptible to these high con- 
centrations of drug, the detection of resistance at 
the lower concentrations would be determined by 
the more elaborate methods, using: control tubes 
and 1, 5, 10 and 20 y of isoniazid per ml. in each 
of four drug tubes; and the controls with 1, 5, 10, 
100, and 500 y per ml. for the streptomycin-sus- 
ceptibility tests. If cultures were resistant at these 
concentrations of drug (which were high enough 
to be sure of labeling of resistance), no further 
testing was assumed to be needed; vet, all concen- 
trations of drug were used in a subsequent detailed 
TTC method, so that the assumed “screen” could 
be doubly checked. Thus, the short TTC method 
or “screening” method was suitable for statistical 
evaluation against the detailed TTC method and 
the conventional culture method. 

At the concentrations used, the screening 
method seemed to be satisfactory. Yet, other lab- 
oratories might find it advisable to establish lower 
concentrations for screening and thus somewhat 
decrease specificity for determination of resistance. 


it: 

: 

ite 

7% 4 
rae 

4 

gar 

4 
2 

pe 
= 
= 


SUSCEPTIBILITY OF MYCOBACTERIA TO ANTITUBERCULOUS DRUGS 


---- Resistont Culture 
—— Susceptible Culture 


TRANSMISSION 


40 


50 


60 
70 
80 
90 


100, 
Contro 


500 
MCG SM/ML 


Fic. 1. Representative transmission curves for 
cultures resistant and susceptible to streptomycin 
as determined by the 2,3,5-triphenyltetrazolium 
chloride technique. SM = streptomycin 


° 


3 


Resistant Culture 
—— Susceptible Culture 


TRANSMISSION 


$838 $ & $ 


20 


10 
Control MCG INH/ML 

Fic. 2. Representative transmission curves for 
cultures resistant and susceptible to isoniazid as de- 
termined by the 2,3,5-triphenyltetrazolium chlo- 
ride technique. INH = isoniazid. 


levels nearly normal (being resistant); progres- 
sively lessen in reductive capacity (suggesting 
susceptibility); or manifest greater formazan 
production (enhancement). Representative 
(transmission) curves for both resistant and sus- 
ceptible cultures are given in figures 1 and 2. 
Results of the comparative evaluation of the 
triphenyltetrazolium chloride and conventional 
culture methods are presented in table 1. The 
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percentages shown suggest a close correlation be- 


tween the two methods. 

The comparative agreement studies, as re- 
ported in table 2, demonstrate less variation 
(+) between tests than between laboratories. 
Also, there is no significant difference between 
agreement of TTC versus culture (performed 
in the same laboratory ) and conventional cul- 
ture techniques (done simultaneously in two 
separate laboratories) with streptomycin; but, 
with isoniazid there was significantly less agree- 
ment with TTC versus culture than there was 
with culture techniques accomplished in the 
two laboratories. 

To determine whether this disagreement be- 
tween TTC and culture (when isoniazid was the 
drug under investigation) was due to the detec- 
tion of susceptibility by one test method more 
consistently than by the other, further analysis 
was undertaken. Results of 357 cultures, tested 
by both methods in the same laboratory, were 
broken down into the categories of susceptibility 
as shown in table 3. This tabulation suggests 
that the percentage of cultures susceptible by 
TTC and resistant by conventional methods 
was equivalent to those resistant by TTC and 
susceptible by culture. Thus, there did not ap- 
pear to be a predominance of susceptible cul- 
tures by one method as opposed to the other. 
Another consideration to account for this dis- 
crepancy was the possibility that one of the 


TABLE 1 
PERCENTAGES OF ToTaL CULTURES RESISTANT 
AND SUSCEPTIBLE TO STREPTOMYCIN AND ISONI 
AZID, AS DETERMINED BY THE 2,3,5-TRI- 
PHENYLTETRAZOLIUM CHLORIDE (TTC) 
METHOD AND THE CONVENTIONAL 
Cutture Metuop 


Total 
Susceptible 
Cultures 


Total Resistant 
Cultures 
Method of 
Testing 


Per Num Per | Num- 
Cent Cent ber 


TTC 
Culture 


91.8 
87.1 


393 
373 


Streptomycin 
428 Cultures 
TTC 35.5 | 142 
Culture 35.0 140 


64.5) 2! 
65.0 260 


Isoniazid 
400 Cultures 


Cultures resistant to greater than 5 y of strepto- 
mycin per ml. and to 5 y of isoniazid or more per 
ml. were considered ‘‘resistant’’ for purposes of 
this study. 
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TABLE 2 


EVALUATION OF SIGNIFICANCER OF CULTURE VERSUS 2,3,.5-TRIPHENYLTETRAZOLIUM CHLORIDE 


Metruop or One LABORATORY 
LABORATORIES | 


Drug Methods Compared 


Culture (laboratory 1) vs $28 
TTC (laboratory | 

Culture (laboratory 1) vs 
culture (laboratory 2) 


Streptomycin 


Culture (laboratory 1) vs. 
TTC (laboratory 1) 

Culture (laboratory 1) vs 
culture (laboratory 2 


Isoniazid 


Number of 
Specimens 


AND CULTURE VERSUS CULTURE OF 


AND 2, RESPECTIVELY 


Per Cent Agree 
ment between Tests 


Tests 
Disagree 


Tests 
Agree 


38S 10 90.6 + 2.7 >0.05 


86.8 10.7 


69.0 + 4.4 <0.02 


86.5 + 11.0 


The results of comparative agreement studies between TTC and conventional culture methods, 


done in the same laboratory, and the agreement bet 
separate laboratories are shown. 


TABLE 3 
COMPARISON OF SUSCEPTIBILITY RESULTS BY THE 
2.3,5-TRIPHENYLTETRAZOLIUM CHLORIDE (TTC) 
anp Cuuture Metuops on 357 CuLtures 
Usine Isontazip as THE Test 


Distribution per 
Conventional Category 
Culture 

Per Cent Number 
49.0 
20.5 
15.4 
15.1 


100.0 
*S = Susceptible, R = Resistant. 
test methods might be more specific. Therefore, 


the patient’s clinical and 
status was compared with the susceptibility 


roentgenographic 


results of his emergent cultures by the two 
methods. A study of 48 patients (figure 3) dem- 
onstrated that who were known to 
worsening yielded a much higher percentage of 
cultures which were resistant to streptomycin 
and isoniazid by both TTC and cultural meth- 
ods than did those who were improving. In each 
group the percentage of cultures resistant to 
isoniazid was greater than to streptomycin. All 
patients had been treated with both drugs for 
various periods of time, but this was not con- 
sidered significant for the purpose of this study 

In the worsening group there was a difference 
of only 5 per cent in cultures resistant to strepto- 


those be 


ween the conventional method accomplished in two 


mycin and a difference of 10 per cent in cultures 
resistant to isoniazid. The triphenyltetrazolium 
chloride method gave the lower percentage of re- 
sistance for each drug. 

In the unchanged category, the number of cul- 
tures resistant to streptomycin determined by 
the conventional method exceeded by 16.7 per 
cent those found by the TCC method. Also, in this 
unchanged category, 5.3 per cent more cultures 


were found resistant to streptomycin by the 


conventional method than had been found by 
this method in the worsening group, which 
would not be expected. By the TTC technique, 
the percentage of resistant cultures was lower 
than that found in the worsening group, as was 
anticipated. The percentage of those resistant to 
isoniazid was less by both methods than had 
been the case with cultures from patients in the 
worsening group. 

In the group of patients classified as improv- 
ing, there was only a slight difference between 
resistance as determined by conventional cul- 
ture and TTC, and resistance to either or both 
drugs was much less than in either of the other 
two groups of patients. 

However, in table 4, under analysis by pa- 
tient category, no significant difference could be 
determined in either of the test methods. But, 
even though there is no statistical significance, 
there is enough variation to account for some 
of the disagreement seen (tables 2 and 3), as 
brought out in the analysis shown in table 5. 
There, the patient status as predicted from 
susceptibility results is compared with the actual 
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Fic. 3. Agreement between conventional culture and 2,3,5-triphenyltetrazolium chloride 
methods of susceptibility testing for streptomycin and isoniazid, based on the clinical status 


of the patient. 
SM = streptomycin. 
INH = isoniazid. 


TABLE 4 
CoMPARISON OF RESULTS OF SUSCEPTIBILITY TESTS, AS DETERMINED BY THE CONVENTIONAL 
CULTURAL AND 2,3,5-TRIPHENYLTETRAZOLIUM CHLoRIDE (TTC) Metuops, 
TO THE CLINICAL Status or 48 PATIENTS 


Drug Patient Status of 
Streptomycin Improving 85 Culture 
TTC 
Unchanged 36 Culture 
TTC 
Worsening 40 Culture 
TTC 
Isoniazid Improving 85 Culture 
TTC 
Unchanged 36 Culture 
TTC 
Worsening 40 Culture 
TTC 
*S = Susceptible, R = Resistant 


patient status as determined clinically and roent- 
genographically. A significant difference from 
actual status was found when prediction was 
on results by the culture methods; 
whereas, no difference was found when predic- 
tion was based on TTC results. 

The comparative data between the abbrevi- 
ated (screening) method and the conventional 
culture technique at equivalent concentrations 
of drug are given in table 6. The screening test 


based 


Culture Per Cent Agree- 
ment Suscepti- x > 
bility Test 
$° R* vs. Status 
80 5 94.4 + 4.9 0.33 >0.05 
77 Ss 90.6 + 6.4 
17 19 1.41 >0.05 
23 13 - 
21 19 47.5 + 7.9 0.05 >0.05 
2 17 5 + 7. 
60 25 70.6 + 4.8 0 >0.05 
60 25 70.6 + 4.8 
13 23 1.41 >0.05 
19 17 
6 34 85.0 + 5.6 2.15 >0.05 
10 30 75.0 + 6.8 


was a three-tube test in contrast to the ten- 
tube detailed TTC method. The agreement be- 
tween the sereening and culture susceptibility 
methods was comparable to the previously dis- 
cussed agreement between the detailed TTC and 
culture methods. Cultures resistant to these 
screening (high) concentrations were found on 
subsequent testing to be resistant by all stand- 
ards. Two hundred and thirty-six of the two 
hundred and eighty-nine cultures were tested 
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TABLE 5 
COMPARISON OF THE ACTUAL STATUS AND PRE 
DICTED STATUS OF THE PATIENT FROM RESULTS 
or Tests PERFORMED BY 
BOTH THE 2,3,5-TRIPHENYLTETRAZOLIUM 
Cuiorive (TTC) Metuop ann THe Cut 
TURE MetHop WHEN ISONIAZID WAS 
THE Test Drea 


Comparison 
between Actual 
Status and 


Patient Status Improving Worsening Predicted Status 


Actual status 85 

Predicted status 66 
by culture 

Predicted status 70 3.32 
by TTC 


5.42 <0.02 


>0.05 


With streptomycin as the test drug there was 
no difference in predicted and actual status for 
either TTC or culture method and analysis is not 
shown 


TABLE 6 
COMPARISON OF CULTURE AND 2,3,5-TRIPHENYL 
TETRAZOLIUM CHLoRipeE (TTC) Suscepri 
BILITy TESTS BY AN ABBREVIATED PRocEDURE 
USING A ContTrRoL Tuse, One Tuse Con 
TAINING 100 y OF STREPTOMYCIN PER ML., 
One Tuspe ContTatnine 10 4 oF [sont 
AZID PER ML., FOR BoTH TTC 
AND CULTURE 


Per Cent 

Agreement 

between 
Tests 


Num 
ber of 
Speci 
mens 


Drug Methods Compared 


Tests 
Agree 

Tests 
Disagree 


SM* Culture vs. TTC 148 134 14 90.5 + 4.7 
(Screen) 
Culture vs. TTC 


(Screen) 


INH* 1386 92 «44 6764+ 78 


*SM = Streptomycin 


INH = Isoniazid 


by both the sereening and detailed methods of 
conventional culture and TTC. The screening 
test detected 77 per cent of the total resistant 
cultures, and only 23 per cent were found to be 
resistant at lower concentrations of drug by the 
more detailed methods. Thus, with the sample 
population studied, only 23 per cent of the total 
screened would have required more detailed in- 
vestigation. 


Discussion 


The antituberculous drugs tested affect the 
metabolic activity as well as the reproduction 


(propagability) of tubercle bacilli. Thus, the 
cells which are susceptible to drug action cannot 
maintain their metabolie activity, do not re- 
duce triphenyltetrazolium chloride to red forma- 
zan and, therefore, remain essentially colorless in 
the test. The cells resistant to drug remain meta- 
bolically active and reduce TTC to formazan as 
if drug were not present. Mixed populations of 
susceptible and resistant or partially resistant 
organisms demonstrate some decreased capacity 


for reduction as compared to controls, and by 
this manifestation do denote mixed populations. 
the 
presence of drugs is exemplified and measurable. 


Occasionally, enhancement of growth in 

It is necessary that cultures used for the TTC 
test be very active metabolically which, how- 
ever, has not been a problem with freshly iso- 
lated cultures. With old cultures, a quick evalua- 
tion of viability, or metabolic activity, can be 
made by incubating a small amount of the cul- 
ture with TTC for one-half hour prior to setting 
up the tests. Viable cultures become deep red in 
color. Those with only slight viability ean be 
subeultured in Tween-albumin medium and 
tested for susceptibility to drugs at a later date. 

The patients whose bacilli were incorporated 
in this study were classified into three categories, 
each based on the clinical status of their disease. 
\ comparative evaluation of TTC susceptibility 
results from these three groups demonstrated: 
(1) the highest percentage of resistant cultures 
(2) 
a smaller percentage of resistant bacilli were 
shed by the stable or unchanging group; and (3) 
the fewest resistant cultures were shed bv the 
group known to be improving or who did, 
shortly, improve without a change in therapeutic 


came from the worsening group of patients; 


regimen. 
Both the rapid TTC and the conventional eul- 
ture tests detected essentially the same percent- 
age of resistant and susceptible cultures (see table 
1), and suggested a close correlation of the two 
methods. Yet, when agreement was evaluated, 
a noticeable disagreement between the two test 
methods was detected when isoniazid was the test 
drug but not with streptomycin studies (see table 
2). Increased susceptibility by one of the test 
methods was considered as an explanation. This 
did not seem to be true (see table 3), as TTC 
demonstrated susceptibility when conventional 
culture the 
conventional test yielded susceptibility when 


indicated resistance as often as 
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TTC showed resistance. Specificity was another 
consideration. When the two test methods were 
compared in each patient category (improving, 
worsening, and unchanged), there was no sig- 
nificant disagreement between test result and 
actual patient status (see table 4). However, 
when the results of these two test methods were 
used as a criterion for predicting patient status 
or prognosis, significant correlation was demon- 
strated with the TTC but not with conventional 
culture technique (see table 5). Thus, there is 
suggestion of greater specificity with TTC. Yet, 
treatment by both drugs of many of the patients 
makes this type of evaluation difficult, and only 
broad perspectives can be interpreted. 

It may be noted in figure 3 that, among the 
unchanged and worsening groups, the percent- 
age of resistant cultures shown by the TTC 
method was less than that by the conventional 
method, but this did not prove significant. 
Nevertheless, as noted above, TTC may be the 
more accurate. This finding could be based on 
the fact that the bacterial cells have more sur- 
face contact with drug when in a liquid sub- 
strate than on solid medium. The degree of con- 
tact plus the chance proportion of susceptible 
to resistant organisms could influence the direct- 
tion of the results. This might be of particular 
importance with isoniazid, as it has been hy- 
pothesized with some degree of evidence (15, 
16) that initial binding of isoniazid is an ab- 


sorption phenomenon. Subsequently, metabolic 


utilization and inhibition oceurs. 

As determined by the conventional method, 
the increased percentage of cultures resistant to 
streptomycin in the unchanged group of patients 
over the worsening group is another feature de- 
serving consideration. This might be due to im- 
proper concentration of streptomycin in the me- 
dium, which is compatible with the known heat 
lability of streptomycin. The possible error of the 
calculated loss at inspissation must be taken into 
consideration (17) and is another justification 
of import in selecting a medium not requiring 
heat. 

Several or all of these factors may be involved 
in the minor disagreements between the two 
test methods; but the important 
sideration herein is that no statistically signifi- 


most con- 
cant difference in the two test methods was de- 
tected except in one analysis involved only with 
isoniazid. This analysis suggested that suseepti- 
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bility results from the TTC method would al- 
low significantly more accurate predictability of 
clinically and roentgenographically determinable 
patient status. 


SUMMARY 

It appears that the 2,3 ,5-triphenyltetrazolium 
chloride (TTC) technique has certain advan- 
tages over the culture technique in use at pres- 
ent, and the following conclusions may be drawn: 
Susceptibility results of a culture can be avail- 
able within ninety-six hours from the time that 
the culture is positive for tubercle bacilli. The 
resistance trend of a culture can also be seen, 
since the per cent transmission is an accurate 
index of metabolic activity of the total suspen- 
sion. The concentrations of heat-labile drugs are 
more accurate in this test since they are not 
subjected to heat. The technique can be used by 
laboratories that are not set up to prepare their 
own specially inspissated, drug-containing me- 
dia. As a criterion of predicting patient status, 
significant correlation was demonstrated with the 
TTC method only. 


SUMARIO 


Método Rapido para Comprobar la Susceptibilidad 
de las Micobacterias a los Medicamentos 
Antituberculosos 


Parece que la téenica del cloruro de 2,3,5-tri- 
feniltetrazolio (CTT) posee ciertas ventajas sobre 
la téenica de los cultivos que se emplea actual- 
mente, vy cabe sacar las siguientes conclusiones: 
Pueden obtenerse los resultados en cuanto a sus 
ceptibilidad de un cultivo en término de noventa y 
seis horas, contando desde el momento en que se 
declaré el cultivo positivo para bacilos tuberculo- 
sos. Cabe también observar la tendencia de la 
resistencia de un cultivo, dado que la transmisién 
secundaria ofrece un indice exacto de la actividad 
metabdélica de la suspensién total. En esta prueba, 
las concentraciones de drogas termolabiles son més 
exactas, visto que no se someten al calor. Pueden 
usar la técnica laboratorios que no estén capaci- 
tados para preparar sus propios medios espesados 
ad hoc y conteniendo droga. Como pauta para pre- 
decir el estado del enfermo, no se deseubrié corre- 
lacién de importancia més que con el metodo del 
CTT. 

RESUME 
Une méthode rapide pour étudier la sensibilité des 
mycobactéries aux médicaments antituberculeux 


I] apparait que la technique A base de chloride 
de 2,3,5-triphényltetrazolium (TTC) a des avan- 
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iages certains sur les techniques de culture emplo 
yées A présent, et que l'on peut en tirer les con 
clusions suivantes: les résultats de sensibilité 
d’une culture peuvent étre obtenus dans les qua 
tre-vingt seize heures A partir du moment ot on a 
un résultat positif pour des bacilles tuberculeux 
dans la culture. La tendance a la résistance d'une 
culture peut étre vue aussi, car le pourcentage de 
transmission un index fidéle de l'activité 
métabolique de la suspension totale. Les concen 
la chaleur 


est 


trations de médicaments sensibles a 
sont plus fidéles dans cette réaction car elles ne 
sont pas soumises 4 la chaleur. La technique peut 
étre utilisée par des laboratoires qui ne sont pas 
préparer leurs propres milieux, 


équipés pour 


épaissis d’une fagon spéciale, et contenant le 


médicament. En ce qui concerne la prédiction de 
letat du malade, c’est avec la méthode TTC seu 
lement qu’il apparut une correlation importante. 
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INTRODUCTION 

A previous study by the writers compared the 
attitudes of hospitalized tuberculous patients 
who were alcoholics with those of hospitalized 
tuberculous patients who were nonalcoholics. It 
was demonstrated that the self concepts of al- 
coholic tuberculous patients were likely to differ 
markedly from those of nonalcoholic tuberculous 
patients (1). This finding raised the question 
whether hospitalized alcoholic tuberculous pa- 
tients were a unique group with respect to their 
attitudes toward themselves and others or 
whether the self-concept patterns which were 
characteristic of the tuberculous alcoholics 
might also be found among nontuberculous alco- 
holies. 

Historically, research on the relationship be- 
tween alcoholism and personality has been ori- 
ented mainly toward defining a single, basic 
personality type which might prove to be of etio- 
logic significance. Largely due to the emphasis 
on etiology, those aspects of personality which 
may be influenced by situational factors or by 
current relationships have been regarded as ir- 
relevant. In his 1957 review of the literature, 
Svme (2) concluded that the search for a single 
personality type among alcoholics has been un- 
successful and that aspects of self perception 
which “merely reflect the personality of the 
aleoholie as it was manifested at the time of the 
study” are without value (2, p. 301). 

Recently several writers have raised the ques- 
tions, implicitly or explicitiy, as to whether there 
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might not be several personality types associated 
with alcoholism, rather than one type; and 
whether personality characteristics as seen at the 
time of the study might not have important 
theoretical and practical implications. 

In one of the most recent studies of the self 
coneepts of alcoholics, Connor (3) concluded 
that two clear themes were recognizable in the 
self descriptions of his samples of aleoholic sub- 
jects, who were drawn systematically from a 
wide variety of sources. He pointed out that 
there was an orderly increase in the magnitude 
of the characteristics which differentiated his 
subjects from normal subjects as social disor- 
ganization increased, and an orderly decrease in 
their magnitude as the period after recovery in- 
creased. Connor’s findings suggest that the tu- 
berculous alcoholics might represent only one 
segment of the total possible range of self per- 
ceptions and that other samples and subjects 
might be expected to occupy different segments 
of the range. 

In his studies Connor takes the sociologie ap- 
proach to personality, which he views as an in- 
tegration of social roles (4). According to this 
view, personality is strongly influenced by the 
individual’s experience in social relationships 
and, although there is a somewhat stable core of 
orientations toward experiences, personality is 
constantly changing. Connor suggests that the 
more restricted the participation of the alcoholic 
in social relationships, the more restricted his 
self perceptions. 

Another clue to the possibility that several 
distinctive self-perception patterns might be 
found among alcoholics lies in the observation 
by Gynther, Presher, and McDonald (5) that 
their population of state hospital patients con- 
tained a higher proportion of subjects presenting 
a “healthy” facade than did Jones’ population of 
patients seeking help at the San Francisco Guid- 
ance Center (6). They suggested that readiness 
to accept help might be one of the factors in- 
fluencing or reflected by the self concept. 
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This paper presents data which have bearing 
on two related questions, one of which is practical 
and the other theoretical: Does the aleoholie 
who is hospitalized for tuberculosis have a dif- 
ferent system of self concepts than other aleo- 
holies? If there are identifiable subgroups of 
self-concept patterns among alcoholics, is there 
any evidence that these subgroups of self-con- 
cept patterns are stable, ie., could be demon- 
strated in repeated samples of alcoholic popula- 
tions? 


SAMPLES AND MeTHODS 


Experimental groups: There were two groups of 
experimental subjects. One group consisted of 35 
male patients who had been hospitalized for more 
than two months with a diagnosis of tuberculosis 
and who were known to have had severe drinking 
problems prior to hospitalization. This group will 
henceforth be designated as the tuberculosis I 
group. The second group consisted of 29 males 
who were confined at the Seattle Police Depart- 
ment Rehabilitation Project because of repeated 
arrests for drunkenness. None of these men had 
roentgenographic findings of active tuberculosis at 
the time they were studied‘ and none had prior 
This group will be re- 
Subjects 


histories of tuberculosis 
ferred to as the rehabilitation I group 
were between the ages of twenty-five and sixty, 
and each group contained a rough 
tween Skid Row and non-Skid Row life experience. 

Replication groups: In order to test whether the 
empirically defined distinctions between the tuber- 
culous and nontuberculous experimental groups 
could be substantiated on replication, the re- 
sponses of two further samples of subjects were 
analyzed The tuberculosis Il group consisted of 
24 hospitalized tuberculous patients who met the 
same criteria as the tuberculosis I group, with 
one exception, i.e., 18 of the 24 were examined be- 
fore they had been in the hospital for as long as 
two months, As there was evidence that the self- 
concept pattern of the newly hospitalized tuber- 
culous alcoholic is very similar to that of the 
longer hospitalized alcoholic patient (7), this 
was not considered to be a serious biasing factor 
The rehabilitation Il group consisted of 40 sub- 
jects selected according to the same criteria as 
rehabilitation I group. 


balance be- 


‘All prisoners in the Seattle city jail are rou- 
tinely examined roentgenographically for tubereu- 
losis and are sent to the sanatorium rather than 
to the Rehabilitation Project or to jail if evidence 
of tuberculosis is noted. 

‘The interval between the studies of the two 
Rehabilitation Project (8) samples was about fom 
vears. It is possible that changes in the acceptance 
of this center by the community could have 
brought about some essential changes in the char- 
acter of those admitted during this long an inter- 
val. 
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Instrument: The instrument used in this study 
was the Interpersonal Check List, developed by 
LaForge and Suczek for use in conjunction with 
Leary’s Multilevel Measurement of Interpersonal 
Behavior" (9). However, the methods of analyzing 
data, assigning and comparing concept 
systems differed from Leary’s system. They have 
been developed for the broader program of inves- 
tigations on alcoholism, of which this study is but 


scores, 


a segment 

The Interpersonal Check List (hereafter referred 
to as the ICL) 128 adjectives and 
phrases descriptive of interpersonal behavior. The 
items are divided evenly between eight subsections 


consists of 


or variables. 

The subjects used the ICL to classify each of 
the 128 items on a nine-point scale measuring 
social desirability (10). They then used the ICL 
to describe “Most people are * and “I am....” 

Scoring of the protocols: The subjects’ protocols 
with respect to their descriptions of self and most 
people were scored for the number of “ves” re- 
sponses in each of the eight subsections. The oc- 
tants were then ranked from most heavily en- 
dorsed to least heavily endorsed. From the social 
desirability ratings, an ideal was constructed for 
each individual. The subject’s summed social de- 
sirability values for each octant were calculated 
and the octants were ranked again. 

It was then possible to compare the rank pat- 
tern of any single protocol with that of any other 
by methods of rank correlation. 


RESULTS 


In the experimental phase of the study, the 
ICL responses and patterns of the tuberculosis 
I and rehabilitation I groups were compared. 


Five “scores” were selected which differentiated 
the two groups (P < 0.05). The occurrence of 
these five scores in the replication samples (tu- 
berculosis II and rehabilitation II) was then 
calculated. 

The measures from which the differentiating 
scores were derived were: 


Self-social desirability: The rank order corre- 
lation between a subject's self description and the 
social desirability values of the eight test sub- 
sections (10). 

Self-most people: The rank order correlation 
between a subject’s self description and his de- 
scription of most people 

Self-ideal: The rank order correlation between 
a subject’s self description and the social desira- 
bility values he personally assigns to the eight 
test subsections. 

Item cluster: Five items were 
isolated which the tuberculosis I group consist- 
ently endorsed in their self descriptions signifi- 


Competence: 


*This is in part the same instrument employed 
in the studies by Jones and by Gynther and as- 
sociates, cited above. 
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cantly more often than the rehabilitation I 
subjects. The items were: independent, able to 
take care of self, self confident, likes to compete 
with others, and likes everybody. The endorse- 
ment of at least four of these traits constituted 
a cut-off score. 

Item cluster: Self depreciation: Twelve items 
were isolated whose endorsement was found to 
occur more frequently in the rehabilitation I 
group than in the tuberculosis I subjects. These 
items, which had a common theme of represent- 
ing undesirable traits, were: often gloomy, fre- 
quently disappointed, touchy and easily hurt, 
self seeking, often unfriendly, bitter, complaining, 
alous, sh passive and UNAGGTESSLVE, SE lfish, and 
obeys too willingly. The endorsement of three or 
more of these traits was used as the cut-off point. 

The occurrence of these scores in the experi- 
mental and replication samples is shown in table 
1. The use of the correlation value of 0.64 as a 
cut-off point is based on the fact that this is the 
0.05 significance level for this measure when it is 
used as a one-tailed test of relationship. 

It is clear that only one of the measures which 
were isolated in the experimental phase of the 


study differentiates the replication groups to a 
significant extent. This finding might have been 
anticipated, What is referred to as self concept 
is presumably a system of interrelationships and 
balances between the concepts of self, others, 
and values. It is necessary, therefore, to express 
in some way the over-all quality of the way in 
which the self is perceived. 

Self-concept patterns: The five measures can 
be used in combination, rather than singly, as a 
basis for categorizing two contrasting kinds of 
self-perception patterns. One, which can be la- 
beled the denial pattern, represents the self- 
concept system which describes the self as hav- 
ing essentially socially desirable traits, as being 
very much like most people, as meeting one’s 
own ideals satisfactorily, as exhibiting behavior 
which infers competence, and as lacking self- 
depreciating traits. In the opposing, or self- 
detracting pattern, the self is described as deviat- 
ing from socially desirable traits, as being 
different from most people, as failing to meet 
one’s own values, as lacking competence, and as 
endorsing self-depreciating traits. A single in- 
dividual’s self-concept systems are categorized 


TABLE 1 
OccURRENCE OF SINGLE SELF-CoNcCEPT MEASURES 


Self-Concept Measures 


Tuberculosis I 


Correlation, self-social desira- 


bility 
0.64 or above 22 
0.63 or below 1 


Experimental 


Rehabilitation I 


Groups 


Replication 


Tuberculosis II Rehabilitation 


15 


2: 25 


Correlation, self-most people 


0.64 or above 
0.63 or below 


Correlation, self-ideal 
0.64 or above 
0.63 or below 


Item cluster, competence 
4 or more 
3 or less 


Item cluster, self depreciation 


3 or more 
2 or less 


Number of cases 


Chi-square: 9.63 
P: less than 0.01 


20 
15 
Chi-square: 5.66 
P: less than 0.02 


17 

18 22 
Chi-square: 4.09 
P: less than 0.05 


27 10 
19 
Chi-square: 11.96 
P: less than 0.01 
5 17 

30 12 
Chi-square: 13.69 
P: less than 0.01 


35 29 


Chi-square: 0.99 
No significant difference 


9 
15 
Chi-square: 0.05 
No significant difference 


16 15 
25 
Chi-square: 5.17 
P: less than 0.05 


14 21 
10 19 
Chi-square: 0.22 
No significant difference 


21 
16 19 
Chi-square: 2.26 
P: less than 0.20 


24 
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TABLE 2 
OccURRENCE OF CONTRASTING 
Se_r-Concept PATTERNS 


Groups 
Self-Concept Experimental Replication 
Pattern 
Tuber- Rehabili Tuber Rehabili 
culosis I tation culosis II tation I 
Denial 20 6 16 15 
Self detract- 15 23 S 25 
ing 
Chi-square: Chi-square: 
8.79 5.17 
P: less than P: less than 
0.01 0.02 
Number of 35 29 24 40 
cases 


then according to whether his protocol contains 
a majority of denial or self-detracting indicators 
On this basis, the experimental and replication 
subjects were categorized, and the results are 
shown in table 2. 


It is clear that denial patterns of self concept 
are more likely to oceur in aleoholics who are 
hospitalized for tuberculosis and that self-de- 
tracting self-concept patterns are more likely to 
occur in alcoholics who are confined because of 
repeated arrests for drunkenness. The approxi- 
mate proportions in which each pattern occurred 
in the two populations sampled were confirmed 
upon repeated samples. Therefore, it may be 
concluded that the denial self-concept pattern 
occurs among tuberculous alcoholics roughly 
twice as frequently as does a self-detracting self- 
concept pattern. For the total sample, tuber- 
culosis | plus tuberculosis II, the distribution 
was 66 per cent denial and 34 per cent self de- 
tracting. The occurrence in the two RP samples 
was reversed, 30 per cent denial and 70 per cent 
self detracting. 


Disct SSION 


This study has demonstrated that, among 
alcoholics, two contrasting patterns of self-con- 
cept systems can be identified. The first is a 
pattern of denial of difficulties. The second pat- 
tern accentuates difficulties. The alcoholic with 
the first type of self concept tends to insist that 
he Is close to the normal but, in previous work, 
it was possible to demonstrate that this was a 
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facade, i.e., a way of covering up for underlying 
feelings of self dissatisfaction (1). The second 
type of self concept stresses the alcoholie’s feel- 
ings that he is different from others in socially 
undesirable ways. 

Among hospitalized tuberculous aleoholie pa- 
tients, the first pattern, the denial self concept, 
occurs twice as frequently as among nontuber- 
culous alcoholics. The previous research demon- 
strated that this self concept is specific to alco- 
holic tuberculous patients, as compared with 
nonalcoholic tuberculous patients, who show a 
self-concept system which is different from either 
of those dealt with in this paper (1, 7). 

As 66 per cent of the tuberculous alcoholics 
show the denial pattern, it can be said that this 
is the “typical” pattern for the hospitalized 
group. However, the same pattern was found in 
30 per cent of the nontuberculous aleoholies. If 
the self concepts being tapped are reflections of 
basie personality which are of etiologic signifi- 
cance to tuberculosis, it would be anticipated 
that those showing this pattern might subse- 
quently develop tuberculosis. A check of hos- 
pital files for the rehabilitation I group with 
this denial pattern did not indicate any admis- 
sions after four years.’ The presence among tu- 
bereulous aleoholics of 34 per cent with the 
detracting self concept would suggest also that 
the denial pattern is not of etiologic significance 
to tuberculosis but might be considered, at most, 
a predisposing factor. Considerably more re- 
search would have to be done before any de- 
finitive statements could be made about the pos- 
sible relationships of these self-concept patterns 
to the etiology of tuberculosis. 

If the view that Connor espouses (3) is ac- 
cepted, i.e., that self perceptions are a reflection 
of a constantly changing personality influenced 
by the interaction of the individual with others 
in a specific social situation, speculation about 
the incidence of these patterns in the two in- 
stitutionalized populations of alcoholics is pos- 
sible. 

In the tuberculosis sanatorium at the present 
time, alcoholism is not dealt with as illness. In 
general, aleoholism could be said to be an aceu- 


"This must be taken merely as evidence against 
the etiologic hypothesis rather than as a test of it 
Many of the RP groups are highly mobile and it 
is possible that they may have been admitted to 
tuberculosis hospitals in other communities. 
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SELF-CONCEPT PATTERNS IN ALCOHOLICS 


sation, rather than a diagnosis, and the rules and 
regulations of the sanatorium foster tendencies 
to deny that the accusation is just.. On the 
whole, the patient’s attention is focused on his 
tuberculosis and other physical illness, which 
provides him with social support for the denial 
of any other problems he might have. The pre- 
vailing culture of the sanatorium holds that all 
will be well when tuberculosis is arrested. 

For the nonalcoholic tuberculous patient, hos- 
pitalization requires that he accept a role which 
includes being different from usual, being in- 
fectious to others, and requires that he drop all 
of his usual out-of-the-hospital roles. In his in- 
teractions with others as a patient, he feels in- 
adequate, unworthy, and isolated (1). In con- 
trast, the alcoholic tuberculous patient can deny 
that he has an alcoholic problem, and be assisted 
in his denial by the fact that the sanatorium’s 


barriers to drinking protect him from direct 


concern about his ability to control his drinking. 
He feels progressively more adequate as he is 
sober long enough for his mental processes to 
clear, as he is restored to a higher than usual 
level of physical health, and as he learns to live 
in a firmly and clearly structured environment. 


He feels less isolated and less unworthy as he is 
treated like other patients and as he mixes 
freely with aleoholics and nonalcoholies alike. In 
other words, the total hospital situation and his 
interactions within it foster the presentation of 
self to the world as “normal” and the denial of 
deep-seated difficulties. Hence, he can come to 
play a role during hospitalization which is 
closer to “normality” than any role he has 
played in years. The previous research has in- 
dicated that this self-concept pattern is a facade 
(1). At present, observation of tuberculous al- 
coholie patients after discharge from the san- 
atorium is being undertaken to determine the 
extent to which this self-concept pattern persists 
bevond hospitalization. 

The social milieu of the Rehabilitation Project 
is in marked contrast to that of the tuberculosis 
sanatorium. Patients are admitted because they 
are aleoholies. Throughout their stay, aleoholism 
remains the major focus of concern. They are 
encouraged to think about their problems and 


*For example, at the sanatorium studied, alco- 
holics are frequently placed under legal quarantine 
orders; most alcoholics are held in the hospital 
for one year, et cetera. 


411 


about their personality difficulties and to dis- 
cover ways of resolving them. Tendencies to- 
ward denial of difficulties are discouraged ac- 
tively. While the treatment emphasis is on 
learning the ways to live normally despite aleo- 
holism, the Rehabilitation Project’s social en- 
vironment fosters a self-detracting attitude to- 
ward the self. 

Even if each of the self-perception patterns 
is viewed as being related to the way in which 
each of these institutions defines the patient’s 
role, the individual’s repertoire of roles and the 
ways he plays them are based on his entire life 
experience in social situations. It is probable 
that both of the groups of alcoholics are drawn 
from a population whose life experiences have 
much in common. They might see very little 
distinction between the roles of “patient” and 
“prisoner.” If this were so, it might clarify the 
meaning of the observation that a third of the 
tuberculous patients responded with self per- 
ceptions more related to the pattern of “pris- 
oner” than to that of “patient” and that the 
reverse Was true among the Rehabilitation Proj- 
ect patients. 

The research to date has been unable to dem- 
onstrate that the self-detracting self concept is, 
like the denial self concept, a facade. However, 
this possibility must be kept in mind. It is pos- 
sible that the extreme of self detraction is as 
much a defense and a denial as is the claim to 
hypernormality, and that both types of self con- 
cept have the function of saying to others “leave 
me alone!” 

The implications of the denial self concept for 
hospital management of the tuberculous alco- 
holie patient have been discussed in the earlier 
publication (1). The present study adds little 
new information in that area. It does establish, 
however, that the attitudes which were most 
characteristic of hospitalized tuberculous alco- 
holics were less prevalent among alcoholics in 
another setting, and that the attitudes which 
characterize the majority of the nontuberculous 
aleoholies occurred only in the minority of tu- 
berculous aleoholics. The self-concept svstems of 
tuberculous aleoholics thus were demonstrated 
not to be unique, but to occur in proportions 
which are predictably different from the pro- 
portions for nontuberculous alcoholics. These 
findings suggest that sanatoriums which are 
planning treatment programs for tuberculous 
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alcoholics might consider the ways in which al- 
coholism-treatment techniques, which show sue- 
cess with the self-detracting type of alcoholic, 
might have to be adapted in order to be effee- 
tive with the tuberculous alcoholic of the denial 
type. 


SUMMARY 


An earlier study had distinguished between 
the self-concept patterns of alcoholic and non- 
alcoholic tuberculous patients. In the present 
study the self-concept patterns of 35 tubercu- 
lous aleoholies, as measured by the La Forge 
and Suezek Interpersonal Check List, were com- 
pared with the self-concept patterns of 29 non- 
tuberculous alcoholics. The empirically derived 
measures which differentiated the two groups 
were calculated for replication groups consisting 
of 24 tuberculous alcoholics and 40 nontuber- 
culous alcoholics. Two contrasting kinds of self- 
concept patterns were described. One was char- 
acterized by denial of difficulties and claims to 
desirability, normality, and competence; it was 
found to typify 66 per cent of tuberculous alco- 
holies and 30 per cent of nontuberculous alco- 
holies. The second type of pattern accentuated 
feelings of being different, undesirable, and lack- 
ing competence; it was the predominant re- 
sponse trend in 34 per cent of tuberculous alco- 
holics and 70 per cent of the nontuberculous 
alcoholics. Thus, the self-concept systems of tu- 
bereulous alcoholics were demonstrated not to 


be unique, but to occur in proportions which are 


predictably different from the proportions for 
the nontuberculous alcoholics. 


SUMARIO 


Los Patrones del Auto-Conce plo en los Alcohdlicos 


Tuberculosos y No Tuberculosos 


Un estudio anterior ya diferencié los patrones 
del auto-concepto (opinién de sf propio) entre los 
tuberculosos alcohdlicos los no aleohdlicos En 
el estudio actual, se compararon los patrones de! 
auto-concepto de 35 alcohélicos tuberculosos, me 
didos con la Lista de Comparacién Interpersonal 
de La Forge y Suezek, con los patrones de auto 
concepto de 29 aleohélicos no tuberculosos. Las 
mediciones derivadas empiricamente que diferen 
ciaron los dos grupos fueron calculadas a base de 
grupos de repeticién que constaban de 24 alcohdéli 
cos tuberculosos y 40 alcohdlicos no tuberculosos 


Se Cescribieron dos clases opuestas de patrones de 


KOGAN AND 


JACKSON 


autoconcepto. Una caracterizdbase por la nega- 
cién de dificultades y las pretensiones de agradabi- 
lidad, normalidad y competencia; observése que 
simbolizaba a 66 por ciento de los alcohdlicos 
tuberculosos y a 30 per ciento de los aleohdlicos 
no tuberculosos. La segunda clase de patrén acen- 
tuaba las sensaciones de ser diferente e inconve- 
niente y de falta de competencia; fué la tendencia 
predominante en las respuestas en 34 por ciento de 
los aleohdlicos tuberculosos y en 70 por ciento de 
los alcohélicos no tuberculosos. Quedé asi demos- 
trado que los sistemas de auto-concepto de los 
aleohdlicos tuberculosos no son Gnicos, sino que 
aparecen en proporciones predeciblemente dis- 
tintas de las que se observan en los alcohdélicos no 
tuberculosos. 


RESUME 


Modes de conception de soi-méme chez des alcooliques 
tuberculeur et non tuberculeuxr 


Une étude précédente avait fait la distinction 
entre les modes de conception de soi-méme des 
malades tuberculeux alcooliques et non alcooli 
ques. Dans l'étude présente, on compara les modes 
de conception de soi-méme de 35 alcooliques tuber 
culeux, appréciés grace A la liste de vérification 
interpersonnelle de La Forge et Suczek, aux modes 
de conception de soi-méme de 29 alcooliques non 
tubereuleux. Les mesures, recueillies empirique 
ment, qui différenciérent les deux groupes furent 
caleulées pour des groupes de réponse consistant 
en 24 alcooliques tuberculeux et 40 alcooliques non 
tuberculeux. Les auteurs décrivent deux genres 
opposés de modes de conception de soi-méme. L’un 
fut caractérisé par la négation des difficultés et la 
prétention A étre désirés, normaux, et compétents; 
on trouva ce type chez 66°, des alcooliques tuber 
culeux et 30% des alcooliques non tuberculeux. Le 
second genre de mode mit l’accent sur l‘impression 
d’étre différent, indésirable et sans compétence; 
ce fut le trait de réponse prédominant chez 34°; 
des aleooliques tuberculeux et 70°; des alcooliques 
non tuberculeux. Ainsi, on montra que le systéme 
de conception de soi-méme des alcooliques tuber 
culeux n'est pas uniforme, mais se produit dans 
des proportions que l'on peut prévoir différentes 
des proportions des alcooliques non tuberculeux 
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BACTERIOLOGIC STUDIES AND EFFECTS OF ANESTHETIC 
SOLUTIONS ON BRONCHIAL SECRETIONS 
DURING BRONCHOSCOPY ' 
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bacterial or 


ner associated with inhibition of 

fungous growth. This latter supposition formed 
The following report is the result of several the basis for the present comparative study of 

unrelated studies and observations which sub- bronchial secretions by two techniques. 


INTRODUCTION 


sequently evolved into the subject presented 


herein. MetTHopDs AND MATERIALS 
Originally, a study was initiated to determine A total of 73 bronchial secretions obtained from 
the incidence of Monilia in the sputum of pa- bronchoscopies was cultured on soy agar’ and on 


Littman oxgall agar All specimens were also con- 
centrated by the standard sodium hydroxide 
a " method and cultured on oleic-acid albumin agar 
Monilia was isolated on culture in 34 cases from nedium for M. tuberculosis. Sputum specimens 
unconcentrated seventy-two-hour sputum spec- were also obtained from patients involved in the 
imens. Beeause of these findings, a follow-up 73 bronchoscopies within a period not exceeding 
four weeks both prior to and post bronchoscopy. 
Cultures for pyogenic organisms on sov agar 
; were incubated for a prolonged period of one week 
Monilia was of oral or bronchial origin. In all gt 37 C., while cultures for fungi on Littman ox- 


tients in a tuberculosis sanatorium. Surprisingly 
enough, in a group of 100 different patients, 


study on bronchial secretions in 50 cases was 
started in order to determine whether the 


50 cases, bronchial secretions were found to be gall agar were incubated for one week at 37°C 
negative for Monilia on culture. Subsequently, nd for three additional weeks at room tempera- 
; ture. Cultures for M. tuberculosis were incubated 
for six weeks at 37°C 
Forty bronchoscopies were performed with 
tion of pyogenic organisms, no colonies could be — tetraeaine hydrochloride, and 33 additional bron- 
demonstrated after incubation for one week at choscopies were included for comparative studies 
B7°C. using lidocaine hydrochloride. The technique em- 
ploved for bronchoscopies with each anesthetic 
was as follows: 
ganisms usually occurs on suitable culture me- Topical anesthesia: One per cent tetracaine or 


it was observed that, when two bronchial secre- 


tions were sent to the laboratory for the isola- 


It is a well established fact that growth of or- 


dium from untreated specimens of sputum, lidocaine hydrochloride solution in normal saline 
tracheal washes, or bronchial secretions. The was used for spraying the throat. When the area 
was well sprayed, 1 ml. of the anesthetic was in- 
troduced into the trachea. 
; Anesthesia during bronchoscopy: Equal parts of 
bronchoscopy technique employed was further 4 2 per cent tetracaine or lidocaine hydrochloride 
investigated. solution were combined with a 3 per cent ephed- 
It was found that the bronchoscopy technique "ne sulfate solution in normal saline. This _re- 
sulted in 1 per cent tetracaine or lidocaine hydro- 
chloride solution combined with 15 per cent 
; ephedrine sulfate solution. After the bronchoscope 
preservative. Ultimately, a second bronchoscopy was passed through the vocal cords, the trachea 
technique was introduced for comparative study was sprayed with approximately 1 ml. of this so- 
lution. As the bronchoscope was passed further 
into the bronchial tree, additional spraying of the 
bronchial tubes was done as indicated. The total 


negative results obtained with the two bronchial 


secretion cultures were deemed unusual, and the 


involved the use of tetracaine hydrochloride as 
the anesthetic solution with chlorobutanol as 


utilizing lidocaine hydrochloride as the anes- 


thetic solution containing methylparaben as pre- 


ervative. volume of spraying solution used at any time 

An assumption was made that perhaps cer- probably did not exceed 2 ml. Lukens tubes were 
tain components of the solutions used in econ- used for collecting specimens. Bronchial secretions 


sent to the laboratory for bacteriologic examina- 


junction with bronchoscopies were in some man- , 
tion ranged from 2 to 5 ml. in volume. Appropriate 


‘From Alamedo County Fairmont Hospital, * Baltimore Biological Laboratory, Inc. 
San Leandro, California. * Difeo Products Company. 
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TABLE 1 
INHIBITION STUDIES ON S. AUREUS AND ORGANISMS UsING TETRACAINE HYDROCHLORIDE 
WITH EPHEDRINE SULFATE DURING BRONCHOSCOPY 


MI. of 1:1 
Tetracaine 
HC! and 
Ephedrine 
Sulfate in N 
Saline 


Nutrient 
Broth 


0.025 
05 
10 
.25 
50 
75 


1 


9 
10 
11 
12 
13 
Nutrient broth control + 
Staphylococcus 
Nutrient broth control + 
Monilia 
Nutrient broth control 
Nutrient broth control + 
saline 
Nutrient broth control + 
ephedrine 
Tetracaine solution con- 
trol 


bot 


0.5 


* Concentration of tetracaine hydrochloride 
t Clinical isolate 
t Clinical isolate 


dilutions were set up for inhibition studies with 
the anesthetic spray solutions and their various 
components in 13 tubes (tables 1-6). 

The following anesthetic solutions and their 
components were tested in various concentrations, 
using S. aureus and Monilia as the test organisms: 

Tetracaine hydrochloride spray solution contain- 

ing 04 per cent chlorobutanol preservative 
and ephedrine sulfate 

Lidocaine hydrochloride spray solution contain- 

ing 0.1 per cent methylparaben preservative 
and ephedrine sulfate 

Chlorobutanol preservative component in nor- 

mal saline 

Methylparaben preservative component in nor- 

mal saline 

Ephedrine sulfate component in normal saline 

Tetracaine hydrochloride in normal saline 

Appropriate blanks and controls were included 
for each spray solution, component, and organism. 

The two test organisms selected were a clinical 
laboratory isolate of S. aureus on soy agar and 
Monilia on Littman oxgall agar. A pure culture 
colony from each of the respective media was 


Concentra- 
tion* 


Moniliat 
1:10 Dilution 


S. aureust 


1:10 Dilution Growth 


Growth 


~ 


—a 


(0.5 saline) 


(0.5 ephed- 
rine) 


transferred to 10 ml. of nutrient broth. After 
twenty-four hours, a 1:10 dilution of each culture 
was made, using sterile nutrient broth as diluent. 
The resulting suspensions of the two organisms 
were used in 0.5 ml. amounts, and further dilutions 
were made with various volumes of sterile nu- 
trient broth and anesthetic spray solutions or their 
components (see tables 1-6). 

The 13 tubes and controls for each experiment 
were incubated at 37°C. for twenty-four hours, 
and readings were made visually at room tempera- 
ture. Inhibition of growth was considered to be 
represented by the first tube in each series which 
was perfectly clear when examined visually by 
transmitted light. 


REsULTs 


It may be observed in table 7 that bronchial 
secretions with the tetracaine hydrochloride tech- 
nique yielded 16 of the 40 cultures positive for 
various bacteria and none positive for fungi. 
This finding represented only a 40 per cent re- 


ml. y/ml =. ml. 

2 100 + 0.5 + 

3 40 200 0.5 + 

4 .25 500 0.5 
5 .00 1,000 = 0.5 

7 ) 2,000 0.5 = 

75 3,500 0.5 a 
25 4,500 0.5 = 

00 5,000 - 0.5 
5 0.5 + 

5.0 

4.5 | a | 

% 
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TABLE 2 
INHIBITION STUDIES ON S. AuREUS AND MOonILIA OrGANISMS Ustna LIDOCAINE 
HYDROCHLORIDE WITH EPHEDRINE SULFATE DURING BRONCHOSCOPY 


MI. of 1:1 
Lidocaine 
HC! and 
Ephredine 
Sulfate in N 


Nutrient 
Broth 


Nutrient broth control + 
Staphylococcus 

Nutrient broth control + 
Monilia 

Nutrient broth control 

Nutrient broth control + 
saline 

Nutrient broth control + 
ephedrine 

Lidocaine solution 
trol 


con- 0.5 


* Concentration of lidocaine hydrochloride 


covery of organisms on soy agar culture. With 
the lidocaine hydrochloride technique, 33 of 33 
cultures were positive for pyogens or other or- 
ganisms on soy agar, a 100 per cent recovery 
On Littman oxgall agar, one culture was positive 
for Monilia and 32 cultures showed no growth 

As shown in table 8, 12 cultures of 40 from 
concentrated sputum specimens were found posi- 
tive for M. tuberculosis on oleic-acid—albumin 
agar medium, while the bronchial secretion cul- 
tures with the tetracaine hydrochloride tech- 
nique yielded only 6 positive cultures for the 
corresponding patients. With the lidocaine hy- 
drochloride technique, 9 cultures of 33 from con- 
centrated sputum specimens were found positive 
for M. tuberculosis: however, 8 bronchial secre- 
tion cultures still remained positive for the cor- 
responding patients. 

The 12 prior bronchoscopy sputum cultures 
positive for MW. tuberculosis (table 9) were com- 
pared with bronchial secretions and with post- 


Concentra S. aureus 
tion* 


Monilia 


1:10 Dilution Growth 


1:10 Dilution Growth 


(0.5 saline) 


(0.5 ephed- 
edrine) 


bronchoscopy sputum specimens for the cor- 
responding patients (tetracaine hydrochloride 
technique). Six bronchial secretion cultures were 
positive, and 9 post-bronchoscopy sputum cul- 
tures vielded positive results. In 2 instances (pa- 
tients M.P. and W.J.), both the bronchial secre- 
tion and the post-bronchoscopy sputum speci- 
mens were negative on culture. Sueceeding 
monthly sputum cultures on these patients were 
all negative for M. tuberculosis. One patient, 
A.J., showed no growth on post-bronchoseopy 
sputum culture, and remained negative on suc- 
ceeding monthly cultures. 

The 9 prior bronchoscopy sputum cultures 
positive for M. (table 10) 
compared with bronchial secretions and with 


tuberculosis were 


post-bronchosecopy sputum specimens for the 


corresponding patients (lidocaine hydrochloride 
technique). Eight bronchial secretion specimens 
vielded positive cultures, and all 9 post-bron- 
choscopy sputum cultures were also positive. 
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a 
Saline 

mil > ‘ml mil mm 
0.025 1.50 50 0.5 + 0.5 
: 2 0.05 4.45 100 0.5 + 0.5 a 
3 0.10 200 0.5 + 0.5 
0.25 4.25 500 0.5 0.5 
5 0.50 1.00 0.5 0.5 
6 0.75 3.75 500 0.5 + 0.5 
7 00 3.50 0.5 0.5 
.25 3.25 500 0.5 0.5 
‘ 10 75 2.75 0.5 0.5 
11 00 2.50 000 0.5 0.5 
12 25 2.25 0.5 0.5 
13 50 2.00 ,000 0.5 0.5 ~ 
4.5 0.5 + 
5.0 


TABLE 3 
Errect oF CHLOROBUTANOL COMPONENT (PRESERVATIVE) IN TETRACAINE 
HYDROCHLORIDE ON 8S. AUREUS AND MONILIA 


Chloro 
butanol 


Component 
Monilia 


1:10 Dilution 


of Tetra Nutrient Concentra S. aureus 
Broth tion* 1:10 Dilution 
caine in N 

Saline 
Solution) 


Growth Growth 


to bo 


Nutrient broth control + 
Staphylococcus 
Nutrient broth control + 
Monilia 
Nutrient broth control 
Nutrient broth control + é (0.5 saline) 
saline 
Chlorobutanol — solution 0.5 
control 


+ 


* Concentration of chlorobutanol (preservative) 


TABLE 4 
Errect oF METHYLPARABEN COMPONENT (PRESERVATIVE) IN LIDOCAINE 
HYDROCHLORIDE ON S. AUREUS AND MONILIA 


Methyl! 

paraben 
Component Nutrient Concentra S. aureus 
of Lidocaine Broth tion* 1:10 Dilution 
in N (Saline 

Solution) 


Monilia 


Grow 
1:10 Dilution srowth 


Growth 


mi. 


0.025 


9 
10 
11 
12 
13 
Nutrient broth control + 
Staphylococcus 
Nutrient broth control + 
Monilia 
Nutrient broth control 
Nutrient broth control + é (0.5 saline) 
saline 
Methylparaben solution 0.5 
control 


& 


+ 


* Concentration of methylparaben (preservative) 
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ay. 
mi mil. mi. ml. 
ee 0.025 4.50 10 0.5 0.5 i 
0.05 4.45 20 0.5 0.5 
0.10 4.40 40 0.5 0.5 
Fike 0.25 4.25 100 0.5 0.5 
0.50 200 0.5 0.5 
fees 5 3.75 300 0.5 0.5 | 
) 3.50 400 0.5 0.5 
a 5 3.25 500 0.5 0.5 we 
9 3.00 600 0.5 0.5 
ee 10 5 2.75 700 0.5 0.5 ye 
2.50 800 0.5 0.5 
12 2.25 900 0.5 0.5 
ied 13 50 2.00 1.000 0.5 0.5 pe 
a 
i 
He 
ml >/ml ml mi. 
3 0.5 
5 0.5 
6 0.5 
: 0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
_ 
= 
—— 


TABLE 5 


Errect or EpHeprine SuLFate ComroNeNtT OF SPRAY SOLUTION ON S. AUREUS AND MONILIA 


Ephedrine 
Sulfate 
Component Nutrient Concentra- S. aureus = Monilia . 
of Spray Broth tion* 1:10 Dilution Growth 1:10 Dilution Growth 
Solution in N 
Saline 


mi 
05 
10 
75 


00 


+++ 


Nutrient broth control + 
Staphylococcus 
Nutrient broth control + 
Monilia 
Nutrient broth control 
Nutrient broth control + é (0.5 saline) 
saline 
Ephedrine sulfate solu- 
tion control 


* Concentration of ephedrine sulfate 


TABLE 6 


Errect or TeTracaine HyprocuLoripe (SALINE SoLUuTION) oN S. AuREUS AND MONILIA 


Ml. of 1:1 

Tetracaine 

and Nutrient Concentra S. aureus 
Normal Broth tion* 1:10 Dilution 
Saline 

Solution 


Monilia 


1:10 Dilution| Growth 


Growth 


5,000 


Nutrient broth control + 
Staphylococcus 

Nutrient broth control + 
Monilia 

Nutrient broth control 

Nutrient broth control + 5 (0.5 saline) 
saline 

Tetracaine solution con 0.5 
trol 


* Concentration of tetracaine hydrochloride 


a d 
Tube 
mil y/ml. mi. mi. 
0 4.50 75 0.5 
2 0 1.45 150 0.5 
ke 3 0 4.40 300 0.5 <a 
4 0 4.25 750 0.5 
ou 5 0 4.00 1,500 0.5 cme! 
6 0 3.75 2,250 0.5 
7 i= 3.50 3,000 0.5 
s 1.25 3.25 3,750 0.5 
9 1.50 3.00 4,500 0.5 
oe 10 1.75 2.75 5,250 0.5 abe 
11 2.00 2.50 6,000 0.5 
12 2.25 2.25 6,750 0.5 
13 2.50 2.00 7.500 0.5 
bg 
| 
= 
- ae 
mi ml mi. mi. 
1 0.025 50 0.5 0.5 + 
Ke 2 0.25 5 100 0.5 + 0.5 + bs 
er 3 0.10 0 200 0.5 0.5 + ‘os 
4 0.25 5 500 0.5 - 0.5 
5 0.50 ) 1,000 0.5 - 0.5 
6 0.75 5 1,500 0.5 - 0.5 
7 3.50 2,000 0.5 0.5 
- - 
” 50 00 3,000 0.5 - 0.5 
10 75 75 3,500 0.5 - 0.5 - 
00 50 4,000 0.5 0.5 
12 25 4,500 0.5 0.5 
0.5 + 
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TABLE 7 
IsoLATION OF BACTERIAL OR FUNGAL CULTURES 
FROM BRONCHIAL SECRETIONS UsinGa TEeTRa- 
CAINE HYDROCHLORIDE OR LIDOCAINE 
HypROCHLORIDE TECHNIQUES DURING 
BRONCHOSCOPY 


No Growth on No Growth 


Total Number of Growth on Growth on Oxgall on Oxgall 


Bronchial Soy Agar 
watt Week Agar Agar Agar 
Secretions in 1 Week i} Week (in 4 Weeks in 4 Weeks 
40 (with tet- 16 24 0 40 
racaine 
HCl) 
33 (with lido- 33 0 l 32 


caine HCl) 


TABLE 8 
IsoLATION oF M. TUBERCULOSIS FROM SPUTUM 
SPECIMENS PRIOR TO BRONCHOSCOPY AND FROM 
BRONCHIAL SECRETIONS UstinGc TETRACAINE 
HyYpDROCHLORIDE oR Lipocaine Hypro- 
CHLORIDE TECHNIQUES 


Cultures Bronchial 

-rior to Bron Secretion 
choscopy Cultures 

Tota 

Number Total Number 


of Sputum Number Number Secretions of Number) Number 


Spec imens of Spec-\of Spec-) Same Patients Of Spec of Spec- 
of Patients | imens | imens imens imens 
Positive Nega- Positive Nega 


on Cul-| tive on on Cul- tive on 
ture Culture ture Culture 
40 12 28 40 with 6 34 
tetra 
caine 
HC! 
33 9 24 33 «with 8 25 
lido 
caine 
HC! 


Only one bronchial secretion culture failed to 
grow, while 6 cultures were negative when the 
tetracaine hydrochloride technique was em- 
ployed. 

In tables 1 to 6 the effect was demonstrated 
on S. aureus and Monilia of anesthetic spray 
solutions or of their various components which 
were used in concentrations approximating pos- 
sible dilutions during bronchoscopy. 

It was found that the complete anesthetic 
spray solution actually used during bronchos- 
copy was capable of inhibiting both S. aureus 
and Monilia at a concentration of approximately 
500 y per ml. (tetracaine hydrochloride tech- 
nique) (see table 1). 

However, with the lidocaine hydrochloride 
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BRONCHOSCOPY 


technique, the complete anesthetic spray solution 
used during bronchoscopy inhibited S. aureus 
at a concentration of approximately 2,000 y per 
ml. or a fourfold increase over the tetracaine 
hydrochloride technique (see table 2). Monilia 
was completely inhibited at about 3,000 y per 
ml. 


TABLE 9 
IsoLATION OF M. TUBERCULOSIS FROM Sputum 
SPECIMENS PRIOR TO BRONCHOSCOPY, FROM 
BRONCHIAL SECRETIONS, AND FROM Post- 
BRONCHOSCOPY SPUTUM SPECIMENS (TETRA- 
CAINE HCL TEcHNIQuE) 


Bronchial 


Sputum Secretion Post-Bron 

: Culture Prior Culture with »sCOpy 
To Bron Tetracaine Sputum 

choscopy cl Culture 


Technique 


H.J. 
F.C. 
A.J. 
C.E. 
MC. 
M.P. 
C.B. 
M.D. 
H.P. 
B.W. 
A.J. 
W.J. 


+1) 


++ 
| 


+ Positive culture 
— No growth 


TABLE 10 


IsoLaTION OF M, TUBERCULOSIS FROM SpuTuUM 
SPECIMENS PRIOR TO BRONCHOSCOPY, FROM 
BRONCHIAL SECRETIONS, AND FROM Post- 

BRONCHOSCOPY SPUTUM SPECIMENS 
(Lipocaine 


Bronchial 


_ Sputum _ Secretion Post-Bron- 

choscopy HCl Culture 

Technique 

C.F. + + + 
M.D. + + + 
FM. + + + 
H.L + - + 
M.D + + + 
M.D. + + + 
L.J. + + + 
M.C + + 
M.C + + + 


+ Positive culture 
— No growth 
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No appreciable inhibition of growth could be 
observed when spray solution components, 
chlorobutanol, methylparaben, or ephedrine sul- 
fate were individually tested against S. aureus 
and Monilia (see tables 3 to 5). 

When the tetracaine hydrochloride spray solu- 
tion was stripped of its components, chlorobu- 
tanol and ephedrine sulfate, growth inhibition 
for S. aureus and Monilia could again be demon- 
strated at an approximate concentration of 500 
y per ml. (see table 6). 


Discussion 


The results of this study appeared to indicate 
that probably the inherent chemical property of 
tetracaine hydrochloride was inhibitory at cer- 
tain concentrations for organisms likely to be 
isolated from certain bacteriologic specimens. 
Applied to bronchial secretion specimens, lido- 
caine hydrochloride appeared to be considerably 
less inhibitory when used under the same condi- 
tions during bronchoscopy. 

The probable factors associated with the in- 
hibition of organisms in this study seemed to 
depend on: (a) the number of organisms origi- 


nally present in bronchial aspirations; (6) the 


amount of tetracaine or lidocaine hydrochloride 
in contact with organisms; (c) the length of 
exposure of the organisms to tetracaine or lido- 
caine hydrochloride before culturing; (d) the 
viscosity of bronchial aspirations; and (e) ex- 
cessive coughing during bronchoscopy, perhaps 
resulting in the elimination of greater amounts 
of anesthetic spray solution. It could be argued 
that in (6) a sufficiently dilute anesthetic solu- 
tion could permit organisms to survive and grow 
on culture; whereas, if the length of exposure 
in (c) for these same organisms was prolonged, 
growth on culture would not take place. It was 
in fact demonstrated in supplementary experi- 
ments with some bronchial seeretion specimens 
(tetracaine hydrochloride technique), that, be- 
yond a period of five minutes from the time a 
specimen Was aspirated, no pyogens or other or- 
ganisms could be grown on soy agar culture. 

In (d) the viscosity of the specimen could 
result in a protective action for the organisms, 
while a lack of viscosity could leave the organ- 
isms vulnerable to the action of the anesthetic 
spray solution. 

The aforesaid factors undoubtedly contributed 
to the result of 16 bronchial secretion cultures 
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positive for pyogens or other organisms of a 
total of 40 cultures, when the tetracaine hydro- 
chloride technique was employed. With the lido- 
caine hydrochloride technique, inhibitory con- 
centrations probably were not reached under 
these conditions, and all 33 cultures grew on Soy 
agar (see table 7). Growth on the 16 positive 
cultures was somewhat secant, few colonies ap- 
pearing usually after three or four days. Growth 
on the 33 positive cultures was abundant and 
could usually be observed within a period of 
twelve to twenty-four hours. 

Bronchoscopy on one patient was performed 
four times at biweekly intervals. In 3 instances, 
with the tetracaine hydrochloride technique, no 
organisms could be isolated on culture. However, 
when only topical application of tetracaine hy- 
drochloride was made by spraying the throat 
without additionally spraying the 
through the bronchoscope, organisms from this 
fourth bronchial secretion grew profusely on cul- 
ture. 

Similarly, another patient on two oceasions 
was bronchoscoped by two techniques. No 
growth on culture resulted when tetracaine hy- 
drochloride was employed, but with lidocaine 
hydrochloride growth was abundant. 

Inhibition to some extent was also observed 
with M. tuberculosis by two techniques. Patient 
M.C. was found negative on bronchial secretion 
culture by the tetracaine hydrochloride method, 


trachea 


and positive on two occasions when the lidocaine 
hydrochloride technique was emploved (sec 
tables 9 and 10). Because of the limited number 
of positive bronchial secretions obtained in this 
study, only a trend could be established as to 
the inhibitory action of tetracaine hydrochloride 
on M. tuberculosis. In this connection Pecora 
and Yegian (1) have demonstrated that bron- 
chial secretions were less likely to produce posi- 
tive cultures than expectorated sputum speci- 
mens. Their bronchoscopy technique ineluded 
the use of tetracaine hydrochloride: however, 
it still remains questionable whether the com- 
parison was a fair one in the light of the possible 
inhibition of MW. tuberculosis with the use of this 


technique. 


SUMMARY 


A total of 73 bronchial secretions was obtained 
by two techniques: 40, with the use of tetra- 
caine hydrochloride and 33, with the use of 


4 
ap 
= 
: 
= 
| 
‘hale 
big 
he 
‘ 


ANESTHESIA DURING BRONCHOSCOPY 


lidocaine hydrochloride anesthetic during bron- 
choseopy. 

It was found that only 16 of the 40 specimens 
resulted in bacterial growth on soy agar me- 
dium when the tetracaine hydrochloride tech- 
nique was employed. All remaining 33 specimens 


grew well on soy agar with the use of the lido- 
caine hydrochloride technique. 

It was shown that probably the inherent 
chemical property of tetracaine hydrochloride 
along with other factors was responsible for its 
inhibiting action on S. aureus and Monilia at a 
concentration of approximately 500 y per ml. 
Approximately 2,000 y per ml. for S. aureus and 
3,000 y per ml. for Monilia were necessary before 
inhibition was effected with the use of lidocaine 
hydrochloride. 

A comparison of prior bronchoscopy sputum 
specimens, bronchial aspirations, and 
bronchoscopy sputum specimens on the same 


post- 


patients appeared to indicate possible growth 
inhibition of MW. tuberculosis in bronchial secre- 
tions with the use of tetracaine hydrochloride. 

It should be apparent from this study that 
caution must be exercised in evaluating bronchial 
secretions that are bacteriologically negative on 
culture by the tetracaine hydrochloride or other 
similar techniques. 


SUMARIO 


Estudios y Efectos Bacteriolégicos de las Soluciones 
Anestésicas sobre las Secreciones Bronquiales 


Durante la Broncoscopia 


Se obtuvo un total de 73 secreciones bronquiales 
con dos téenicas: 40, con el empleo de clorhidrato 
de tetracaina; vy 33, con el empleo de clorhidrato 
de lidocaina anestésico durante la broncoseopia. 

Se observé que solamente 16 de los 40 ejemplares 
mostraban proliferacién bacteriana en el medio de 
agar de Soy cuando se empleaba la téenica del 
clorhidrato de tetracafna. Los otros 13 ejemplares 
proliferaron bien en el agar de Soy al usar la tée- 
niea del clorhidrato de lidocafna. 

Se demostré que probablemente la propiedad 
quimica inherente del clorhidrato de tetracafna 
junto con otros factores era la causa de su efecto 
Monilia a una 
concentracién aproximada de 500 y por ml. Se 
necesitaron aproximadamente 2,000 y por ml. para 


inhibidor sobre el S. aureus v la 


el S. aureus y 3,000 y para la Monilia antes de 
lograr la inhibicién cuando se usé el clorhidrato de 
lidocaina. 

Una comparacién de ejemplares prebroncos- 
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cépicos del esputo, de las aspiraciones bronquiales 
y de ejemplares postbroncoseépicos del esputo en 
los mismos enfermos parecié indicar posible inhi- 
bicién de la proliferacién del M. tuberculosis en las 
secreciones bronquiales al usar clorhidrato de te- 
tracaina. 

A juzgar por este estudio, debe ser evidente que 
hay que desplegar cautela al valorar secreciones 
bronquiales que resultan bacteriolégicamente ne 
gativas con el clorhidrato de tetracafna u otras 
técnicas semejantes. 


RESUME 


solutions 


Etudes effets des 
anesthésiques sur les secrétions bronchiques 


bactériologiques et 


pendant la bronchoscopie 


On obtint un total de 73 seerétions bronchiques 
& l’aide de deux techniques. Quarante, en emplo- 
yant l’hydrochloride de tétracaine; et 33, en 
employant 
anesthésique pendant la bronchoscopie. 

On trouva que seulement 16 des 40 échantillons 
aboutirent A un développement bactérien sur un 
milieu A l’agar-agar de soy, lorsqu’on emplova la 
technique a hydrochloride de tétracaine. Tout le 
reste des 33 échantillons poussa bien sur |’agar- 


Vhydrochloride de lidocaine comme 


agar de soy avec l’emploi de la technique a 
hydrochloride de lidocaine. 

On montra que, probablement, la propriété 
chimique inhérente de !'HCl de tétracaine, en 
méme temps que d’autres facteurs, était responsa- 
ble de l’action inhibante vis A vis de S. aureus, et 
de Monilia a une concentration d’A peu prés 500 
y par ml. A peu prés 3.000 y par ml pour Monilia; 
& peu prés 2,000 y par ml pour S. aureus, furent 
nécessaires avant que l’inhibition ne s’effectue, 
avee l'emploi de HC! de lidocaine. 

Une comparaison des échantillons d’expectora 
tion de bronchoscopie antérieure, d’aspirations 
bronchiques, et d’échantillons d’expectoration 
aprés bronchoscopie, chez les mémes malades, 
sembla indiquer une inhibition du développement 
possible de M. tuberculosis dans ies secrétions 
bronchiques, avee l’emploi de HC! de tétracaine. 

Aprés cette étude, il devrait étre évident que 
l’on doit étre prudent dans |’évaiuation des se 
crétions bronchiques qui sont négatives au point 
de vue bactériologique, sur culture, lorsqu’on 
emploie de l'HCI de tétracaine ou d'autres techni- 
ques semblables. 
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Case Reports 


NECROSING GRANULOMA OF THE LUNG’ 


A Case with Pathologic Features Suggesting Wegener’s Granuloma 


FRANCES 8. LANSDOWN 


(Received for publi 


INTRODUCTION 


A man with multiple pulmonary lesions has 
recently been observed, one of which on biopsy 
showed features suggesting Wegener's granuloma. 
In more than a year's observation no lesion 
elsewhere has become manifest, and the man 
remains entirely well. The case seems worth re- 
porting as there are features of it which have 
not been encountered in the expanding literature 
on Wegener's granulomatosis and allied diseases 


R.W. is a 34-vear-old white man whose past 
health has been excellent. He specifically denies all 
manifestations of allergy. From 1944 to 1946 he 
served in the Pacific area with the United States 
Navy. Otherwise his life has been spent in the New 
York-New Jersey vicinity. For the last six vears he 
has been a policeman. Neither the patient nor any 
member of the family has had any known allergy 
except for an aunt who has had urticarial reaction 
to certain drugs. 

In October, 1959, the patient suddenly experi- 
enced an intense pain in the left lower posterior 
part of the chest. The pain was constant and was 
aggravated by cough or by lving on the left side 
By the next day he had fever and for three days 
was treated at home with an antimicrobial. As the 
pain and fever persisted, he entered a private hos- 
pital on November 10, 1959. A roentgenogram of 
the chest showed numerous patchy, poorly eircum- 
scribed densities in both lung fields varying from 
2 to 6 em. (figure 1). On the lateral views, all lobes 
appeared to be involved. A tentative diagnosis of 
metastatic carcinoma was made, but an intensive 
search for a primary site was unrevealing. Mean- 
while, his fever had subsided and the pain had 
nearly disappeared, and on November 23 the pa- 
tient was discharged. Because of persistence of ab- 
normal roentgenographic shadows the patient was 
admitted to the New York Veterans Administra- 
tion Hospital on January 11, 1960 

On admission the patient had no complaints ex- 
cept for an odd sensation in the area of former 
pain which he described as a “bubbling feeling.” 
He had lost 10 pounds during his first hospitaliza- 
tion, but had regained nearly all of it. On physical 
examination the patient was robust and well nour- 
ished and in apparently excellent health. His rectal 
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temperature was 98.6°F., pulse rate 70 per minute, 
and blood pressure 125 systolic and 85 diastolic in 
mm. of mereury. There were no lesions of the skin 
No lymph nodes were palpable. Examination of 
the eves, ears, nose, and throat showed no ab- 
normalities. (Later, a thorough examination by an 
otolaryngologist confirmed the normal state of the 
upper respiratory tract.) The chest expanded well, 
the percussion note was resonant, and the breath 
sounds were normal vesicular. The only adventi- 
tious sound was a friction rub in the left lower 
posterior axillary region. This disappeared after a 
few days. The heart sounds were of good quality 
and there were no murmurs. No abdominal organs 
or masses could be felt. The genitalia were normal 
There was no cyanosis or clubbing. There was no 
gross neurologic impairment. 

Laboratory studies revealed a hemoglobin of 
135 gm., packed erythrocyte volume of 44 per 
cent, corrected erythrocyte sedimentation rate of 
18 mm. per hour (Wintrobe method), and a leuko- 
cyte count of 5,600 per cu. mm. with a normal 
differential count (eosinophils 4 per cent). Three 
weeks later the leukocyte count was 11,100 per cu 
mm. with | per cent eosinophils. Urinalysis showed 
no albumin, reducing substance, or abnormal sedi- 
ment. The specifie gravity was 1.020 and 1.022, re- 
spectively, on two casual specimens. A_ serologic 
test for syphilis (VDRL) was nonreactive. The 
electrocardiogram was normal. Liver function tests, 
including cephalin flocculation, thymol turbidity, 
prothrombin time, bilirubin, blood cholesterols, and 
alkaline phosphatase were all within normal limits. 
The serum contained 75 gm. per 100 ml. of pro- 
tein, with an albumin/globulin ratio of 56/19 
Serum calcium was 10 mg. per 100 ml. and phos- 
phorus, 3.5 mg. per 100 ml. Intradermal injection 
of 5 TU (intermediate strength) of PPD gave no 
reaction and there was only a 3-mm. area of in- 
duration after injection of 250 TU (second 
strength). Three 24-hour sputum collections failed 
to grow tubercle bacilli on culture. Culture of the 
sputum for pyogens was not done. 

A roentgenogram of the chest on admission 
(figure 2) showed slight but definite regression of 
several of the lesions seen on the previous films. 
The lesions were also less radiopaque and there 
was a hint of central rarefaction in one or two of 
them. 

It was the writer's impression from the mode of 
onset, the patient’s good state of health, and the 
regressive nature of the roentgenographic shadows 
that an inflammatory rather than a neoplastic dis- 
ease was present. Despite the absence of lym- 
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Fic. 1. Roentgenogram taken November 10, 1959, two weeks after onset of symptoms. 
There are patchy, poorly circumscribed densities in both lung fields. 


hint of rarefaction in 2 of them (arrows). 


phadenopathy and the normal serum calcium and 
proteins, Boeck’s sarcoid was the first working 
diagnosis, and a right sealene fat pad biopsy was 
done in the hope of confirming this. This biopsy, 
however, showed only normal lymph nodes, so the 


Fic. 2. Roentgenogram taken January 13, 1960, on admission to the New York Veterans 
Hospital. There is slight regression of several of the lesions seen in the previous film and a 


decision was reached to perform a bievsy of one 
of the lung lesions. Accordingly, on February 15, 
a left thoracotomy was performed through a 15-cm. 
left lateral incision. No pleural adhesions were 
encountered. The left lower lobe was visualized 
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and palpated and found to contain several large, 
firm masses which appeared distinct from the rest 
of the lung. One of these, measuring 3 by 3 em, 
was removed by wedge resection 

On microscopic examination (figures 3 and 4) 
the biopsied lung tissue was found to be the seat 
of a diffuse, obliterative granulomatous inflamma- 
tion, characterized by numerous solitary or conglo- 
merate tubercles. These were composed of rather 
irregular epithelioid cells and Langhans’ giant cells, 
some of the latter being somewhat atypical. Rare 
areas of necrosis were observed in the granulation 
These were not associated with blood ves- 
sels or bronchi. Many carbon-laden macrophages 
were noted at the peripheral portions of the le- 
sions. Young and more mature granulation tissue 
which separated the tubercles showed proliferation 
of large histiocytes and plasma cells. While most 
of the arteries present in this small biopsy were 
not remarkable, a single blood vessel showed dif- 
fuse mural fibrosis and partial collapse. The pleura 
was thickened by a layer of partly organized fibrin 
Stains for bacteria and fungi (periodic acid—Schiff, 
acid-fast, and Brown and Brenn) failed to reveal 
pathogenic organisms. 
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The patient recovered promptly from the op- 
eration and was discharged on February 25. He 
returned to full duty, and to date (March, 1961) 
has remained entirely well. There have, however, 
been interesting changes in the roentgenographic 
picture. A roentgenogram obtained on February 
3, 1960 (figure 5) showed a crescent-shaped ex- 
cavation in the upper of two lesions in the left 
upper lobe and a clearly defined, thin-walled, 
ring-shadow beneath it where another solid le- 
sion had been. Tomograms confirmed the pres- 
ence of cavities (figure 6). Subsequent films 
showed progressive shrinkage of all lesions, with 
excavation in some of them. The lesions in the 
left upper lobe, which had been the first to shell 
out, persisted as small cavities with fine, faintly 
discernible rims. One of the right lower lobe 
lesions excavated but another beneath and an- 
terior to it persisted as a solid, fairly well de- 
mareated density (figures 7 and 8). 


Px 


Fic. 3 (Left). Microscopic section of lung biopsy specimen ( 50). The cavity (upper 
right corner) is surrounded by a dense band of fibrous tissue. The adjacent granulation tissue 
consists largely of epithelioid cells, fibroblasts, and rare Langhans’ giant cells. 

Fie. 4 (Right). Another area of the biopsy specimen ( 50). Dense granulation tissue 
with Langhans’ giant cells. Small area of early necrosis is seen in the right upper corner of the 


photograph. 
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Fic. 5 (Upper). Roentgenogram taken February 3, 1960. There is a crescent-shaped ex- 
cavation in one of the 2 lesions in the left upper lobe (upper arrow). At the site of another 
there is now only a thin-walled ring-shadow (lower arrow). 

Fic. 6 (Lower). Tomogram at 14-cm. level of left upper hemithorax showing the 2 lesions 


described in the film of February 3, 1960. 


During the time when these lesions were seen 


to be excavating the patient was questioned 
closely as to sputum production but denied any 
expectoration whatsoever, except during a brief, 


mild upper respiratory infection late in the 
course. Two sputum specimens were collected 
during the upper respiratory infection and failed 
to grow tubercle bacilli on culture. 
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Fic. 7 (Upper). Roentgenogram of August 9, 1960. The large lesion in the right lower lobe 
has become smaller and has now excavated. The 2 excavated lesions in the left upper lobe 
are now barely discernible as “ghost” outlines 

Fic. 8 (Lower). Tomogram at 6-cm. level, showing the cavity in the right lower lobe. 


On November 13, 1960, the patient was readmit- 
ted to the hospital for further study. He appeared 
still to be in excellent health and had no com- 
plaints. There were no abnormalities on physical 
examination except for the healed left thoracotomy 
sear. Again a careful otolarvngologic examination 
showed no abnormality. There was again no reac- 
tion to 5 TU (intermediate strength) of PPD 
Urinalysis showed no abnormality. A phenolsul- 
fonphthalein test showed 29 per cent excretion in 


the first fifteen minutes, 26 per cent in the second, 
and 18 per cent more by the end of one hour 
Urine specific gravity was 1.022 on casual specimen 
and 1.026 after concentration. Complete blood 
count was normal, with 2 per cent eosinophils. The 
corrected sedimentation rate was 18 mm. in an 
hour. Sputum still failed to grow tubercle bacilli 
on culture. The patient was again discharged back 
to duty 

To date, seventeen months after the onset, the 
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NECROSING 


patient remains entirely well. A roentgenogram 
taken on February 21, 1961, shows no further 
change. 


DISCUSSION 


In 1936, Wegener (1, 2) described two cases of 
a necrosing granuloma which he considered 
distinct from polyarteritis nodosa—a disease 
with which it shared some features and in which 
Klinger (3) had earlier included the first-de- 
scribed ease. Since then there have been an in- 
creasing number of reports of the disease which 
bears Wegener's name. In 1954, Fahey, Godman, 
and co-workers (4, 5) published two articles 
giving detailed reports of 7 new cases and sum- 
marizing 22 previously described ones which they 
considered fulfilled the criteria. The criteria in- 
cluded the following triad: necrosing gran- 
ulomas of the upper or lower respiratory tract 
(or both), neecrosing vasculitis, and glomeru- 
litis. Some writers (6, 7) consider the distinction 
artificial, but most agree that the triad sets the 
disease apart from other, perhaps closely related, 
entities such as polyarteritis nodosa, granuloma 
gangrenescens, allergic granuloma, et cetera. 
Since publication of the Fahey and Godman 


papers, which brought the total number of defi- 
nite cases to 29 with an additional 7 probable 
eases, at least 23 have been described in suffi- 
cient detail to be considered true cases of We- 


gener’s granulomatosis (7-23). Not included in 
this count are 24 cases which are probably We- 
gener’s granulomatosis (24-29) but for which 
the published data are insufficient to justify the 
diagnosis. In 1957, Rose and Spencer (30) col- 
lected all the proved eases of polvarteritis nodosa 
reported to the British Medical Research Coun- 
cil and compared those with lung involvement 
(ineluding asthma, infarcts, and pneumonia) 
with those without lung involvement. Among the 
ones with lung involvement are 15 patients with 
necrotic lesions resembling tuberculosis. The 
cases are described in summary only, but the 
information available suggests that they may be 
true cases of Wegener’s granulomatosis. Thus, 
the total cases reported to date include 51 defi- 
nite and 35 to 52 probable cases. 

The pattern which emerges in reading these 
case descriptions is one of an inexorably fatal 
illness, sometimes heralded by arthritis, orchitis, 
or lymphadenopathy, but usually beginning with 
respiratory symptoms—sometimes upper (si- 
nusitis, rhinitis, tracheitis) and sometimes lower 
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(hemoptysis, pleurisy), and most commonly 
ending in death from uremia. The duration of 
illness from onset of symptoms to death is usu- 
ally six months to a year, but there are a few 
reports of a fulminating course of only seven to 
ten weeks (11, 13, 15, 17), and one of only twenty 
days (23). Cases of long survival are still rarer. 
The most extreme case is Morgan and O’Neill’s 
patient (10) who had a cervical node abscess at 
the age of eight which remained chronic for 
eighteen vears. Then it enlarged and at the same 
time a necrosing gingivitis developed. Eleven 
months later the patient died of a myocardial 
infarction and was found at autopsy to have 
widespread lesions characteristic of Wegener's 
granulomatosis. Slides of tissue taken post mor- 
tem were compared with that of the cervical 
node biopsy taken eighteen years earlier and 
found to show an identical picture. Not only is 
the extreme duration of this case interesting, but 
even more exceptional is the length of time 
which elapsed before symptoms of generalized 
disease occurred. One of the patients reported 
by Fahey and Godman (J. M.) was still alive 
at the time of their report. It has been possible 
to review his medical record and it was found 
that he survived three and one half years after 
the onset, but was never free of symptoms and 
died after a lingering course characterized by 
intractable pain and suppuration in the various 
necrotic foci. Kidney dysfunction developed late. 
In other cases in which death did not oceur in 
uremia, the impression was given that the usual 
course was aborted by death from another— 
perhaps unrelated—cause such as coronary oc- 
clusion, cerebral hemorrhage, or postoperative 
complications. No matter how long the disease 
has gone on, however, once kidney dysfunction 
supervenes, the course progresses rapidly to 
death. 

Within the pattern as described above there 
has been considerable variation in clinical man- 
ifestations. Because of the peculiar behavior of 
the lung lesions in the present case, it has been 
particularly interesting to observe the pulmo- 
nary manifestations of the reported cases of 
Wegener’s granulomatosis. Cavitation in the le- 
sions is not rare, although more frequently de- 
scribed in pathologic material than on roent- 
genography. The patient of Stoeckle and 
co-workers (12) had three densities in the right 
upper lobe which on tomography showed central 
rarefaction. Felson (29) described “large areas 
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of infiltration with many cavities.” Jonsson and 
Daughtry’s patient (20) had a large cavity in 
the right lower lobe. In McDonald and Edward’s 
ease (21), a small lesion in the left lower lobe 
cleared but a lesion in the right upper lobe en- 
larged and excavated. No mention is made of 
tomograms to determine whether the left lower 
lobe lesions had resorbed or had shelled out as 
in the present case. The patient of Fahey and 
associates who survived three and one half years 
had three cavities. One of them became an ab- 
scess which was surgically drained, but one be- 
came large and thin-walled and, despite several 
episodes of life-threatening staphylococcal pneu- 
monia, never developed a fluid level (informa- 
tion from patient's record). It is thus apparent 
that the pulmonary lesions of Wegener's gran- 
ulomatosis do excavate, sometimes leaving a thin 
wall—an oecurrence which might be anticipated 
considering the degree of necrosis present in the 
older lesions. No report has been found, how- 


ever, of multiple lesions excavating to leave only 


a ghost outline of a wall, as in the present case. 

It should not be inferred from the foregoing 
discussion that a diagnosis of Wegener's gran- 
ulomatosis has been made in the present case. 
The mode of onset and the type of granuloma in 
the lung are quite consistent with the diagnosis, 
but, fortunately for the patient, it has not been 
possible to identify the second and third mem- 
bers of the triad. It might be speculated that the 
failure to develop generalized manifestations is 
due to the absence of some mechanism which 
usually precipitates them. It has been postulated 
(11, 19) that Wegener’s granulomatosis con- 
stitutes a chain; that some unknown noxious 
agent, infectious or chemical, causes the respira- 
tory granulomas, and that they in turn pre- 
cipitate the development of arteritis and glo- 
merulitis. The latter lesions bear such a striking 
similarity to known hypersensitivity states, such 
as polyarteritis nodosa, that their allergic nature 
Is ineseapable. It may be that an exogenous 
agent is required for the transition to the gen- 
eralized state. Several agents have been impli- 
cated. In the ease of Walton and Leggat (19) 
there was rapid development of generalized dis- 
ease following two severe hypersensitivity re- 
actions to streptomycin. Bignami and Fiecari’s 
patient (9) died a week after butazolidine treat- 
ment for disease which had persisted without 
much change for three months. If some such 
mechanism operates, a case could be postulated 
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in which the respiratory lesions would disappear 
before setting off the events leading to the second 
stage. Such cases could not be diagnosed without 
lung biopsy. 

As this is a procedure not lightly undertaken, 
it is not surprising that no instances other than 
the present one have been reported. On the 
other hand, there are numerous reports in the 
literature of a disease known by a variety of 
names, including malignant granuloma of the 
nose, progressive lethal granulomatous ulceration 
of the nose, granuloma gangrenescens, 
myelitis necroticans faciei, et cetera. The last- 


osteo- 


named is a disease causing extensive necrosis of 
facial struetures. The origin is insidious, with 
minor nasal obstruction. Later the serous dis- 
charge foul. and 
then occur and may go on to involve paranasal 
sinuses, orbit, hard palate, and mandible. The 
patients usually die of suppuration and inani- 
tion. There have been a few cures, for a time 


becomes Uleeration necrosis 


at least, following irradiation (31). An occasional 
patient has been found at autopsy to have had 
“polyarteritis.” In fact Wegener’s three 
were reported as “rhinogenic granuloma.” 
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man and associates considered the disease 
more closely related than any of the other 
ulomas to Wegener’s disease. If it is the 
disease, it might be hypothesized that the orig- 
inal agent either enters the body through the 
respiratory tract and settles there to cause its 
damage or that it has a special predilection for 
respiratory From then on the 
might take one of three courses: (17) healing of 


tissue. disease 
the original lesions without sequelae, (2) death 
from the results of the original lesions before the 
development of generalized manifestations, or 
(3) development of secondary (possibly hyper- 
sensitivity) phenomena, with or without the aid 
of an exogenous factor, and death from the ef- 
fects of arteritis or glomerulitis. 

So far no light has been shed on the nature of 
the original agent. There is no geographic, sex, 
age, or occupational predilection. Cultural stud- 
ies from the lesions have been rare and have 
shown either no growth or growth of organisms 
which were obviously either contaminants or 
secondary invaders. If biopsy specimens of the 
respiratory lesions are routinely cultured in the 
future, it may be possible some day to identify 
an infectious agent. It is regrettable that this 
was not done in the present case. 
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NECROSING GRANULOMA OF THE LUNG 


SUMMARY 


A case is described of a young man who pre- 
sented with mild and transitory respiratory 
symptoms and who was found to have bilateral 
pulmonary infiltrations. A biopsy revealed a 
picture similar to that seen in Wegener’s gran- 
ulomatosis. No generalized manifestations have 
been identified, and the patient remains well 
nineteen months after the onset of symptoms. 
Some of the lesions as seen roentgenographically 
have shrunk, and some have excavated to leave 
only a ghost outline visible. The possible rela- 
tion of this case and of the disease known as 
malignant granuloma, or granuloma gangrescens, 
to Wegener’s granulomatosis is discussed. 


SUMARIO 


Granuloma Esfacelante del Pulmén. Caso de 
Caracteristicas Patolégicas Indicativas 
del Granuloma de Wegener 


Describese un caso en un joven que presentaba 
leves sintomas pasajeros del aparato respiratorio 
y en quien se descubrieron infiltraciones pulmo- 
nares bilaterales. Una biopsia revelé un cuadro 
semejante al observado en la granulomatosis de 
Wegener. No se han identificado manifestaciones 
generalizadas y el enfermo permanece bien a los 
diecinueve meses de la iniciacién de los sintomas. 
Algunas de las lesiones se han contrafdo, segtin se 
ha notado radiogréficamente, y algunas se han 
excavado sin dejar més que un contorno borroso 
visible. Se discute la posble relacién de este caso y 
de la enfermedad denominada granuloma maligno 
o granuloma gangrenoso con la granulomatosis de 
Wegener. 


RESUME 


Granuléme nécrosant du poumon. Un cas avec des 
traits histopathologiques faisant penser 
au granuléme de Wegener 


L’auteur décrit le cas d'un jeune homme qui 


présenta des symptémes respiratoires légers et 


transitoires et chez qui on trouva des infiltrations 
pulmonaires bilatérales. Une biopsie révéla une 
image semblable a celle que l'on voit dans la granu- 
lomatose de Wegener. On n‘identifia pas de mani- 
festations générales, et le malade alla bien dix-neuf 
mois aprés le début des symptémes. Quelques unes 
des lésions, comme on les a vues a la radiographie, 
avaient diminué, et quelques unes s’étaient exca- 
vées pour laisser un contour flou visible. L’auteur 
discute le rapport possible entre ce cas et la mala- 
die connue sous le nom de granuléme malin, ou 
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granulédme gangréneux, et la granulomatose de 
Wegener. 
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TUBERCULOSIS OF THE MASTOID 
BIAGIO BATTAGiIA* 


(Received for publication January 27, 1961) 


INTRODUCTION 


As the incidence of tuberculous infection and 
disease diminishes, we will naturally become less 
aware of the unusual manifestations of this dis- 
ease. When, over a period of two years, 4 chil- 
dren with tuberculosis of the mastoid, who were 
operated upon without preoperative diagnoses 
of tuberculosis, are admitted to a small pediatric 
tuberculosis service of a large city hospital, it is 
clear that an awareness of such a manifestation 
of disease should be maintained. 

Turner, in a textbook, Diseases of the Nose, 
Ear and Throat, published in 1936, devoted a 
small section to tuberculosis of the ear. He found 
that tuberculosis accounted for 2.8 per cent of 
the cases of otitis media at all ages in Edinburgh, 
for 27 per cent of cases of those less than two 
years of age, and for 50 per cent of cases of 
those less than one year of age. He stated that 
a suppurative otitis media in an infant should 
suggest tuberculous middle ear disease; that, in 
the advanced stages of phthisis pulmonalis, tu- 
bereulous disease of the middle ear sometimes 
occurs, and that 1 per cent of tuberculous pa- 
tients at a tuberculosis institution suffered from 
tuberculous otitis media. He also wrote that, al- 
though infection by way of the eustachian tube 
is an obvious mode of spread of disease, when 
the eustachian tube and tympanum appear to be 
healthy and the mastoid process alone is dis- 
eased, the infection has probably occurred by 
way of the blood stream. He described the onset 
as painless (in marked contrast to the early 
stages of pneumococcal and streptococcal otitis 
media), the lymph nodes about the ear enlarged, 
the discharge watery in the early stages and 
purulent later. Multiple perforations of the tym- 
panie membrane might be seen, and perforations 
of the anterior superior quadrant were often of 


*From the departments of Medicine and Pedi- 
atries, State University of New York, College of 
Medicine, Downstate Medical Center; the Second 
Pulmonary Division, Kings County Hospital Cen- 
ter; and the Brooklyn Hospital, Brooklyn, New 
York. 

* Present address: 1621 West 6th Street, Brook- 
Ivn 23, New York. 


431 


tuberculous origin. Paralysis of the facial nerve 
was present in 45 per cent of the cases recorded 
by Turner. Involvement of the labyrinth was of 
frequent occurrence and took place at a com- 
paratively early stage of the disease. Tuber- 
culous otitis media and interna did not as a rule 
give rise to intracranial complications, although 
tuberculous pachymeningitis externa was fre- 
quently found at operation. Treatment recom- 
mended at that time was surgery at once unless 
the condition of the child was hopeless. 


Case Reports 


G.J., a 5-vear-old Negro, was admitted to the 
hospital on January 8, 1958, and discharged on 
June 2, 1958. He developed a left otitis media and 
mastoiditis prior to his admission to another 
hospital, where a radical mastoidectomy was per- 
formed in November, 1957. A biopsy specimen 
from the mastoid wound revealed granulomatous 
tissue. Culture of secretions from the wound re- 
vealed tubercle bacilli. A roentgenogram of the 
chest revealed infiltrations in the left and right 
apices. A Mantoux test with first-strength purified 
protein derivative (PPD) was positive. A gastric 
culture was also positive for tubercle bacilli. Anti- 
microbial therapy for tuberculosis was instituted 
and the patient was transferred to this institution 
when he developed a severe allergic dermatologic 
reaction to either streptomycin or PAS. He was 
treated with isoniazid and evcloserine. 


The surgical wound was healed and the pul- 
monary infiltrations had cleared at the time the 
patient was discharged to his home. 


HJ., a 19-month-old Negro, was admitted to 
the hospital on January 10, 1958, and discharged on 
June 26, 1958. He had been hospitalized one 
month prior to this admission for a left otitis 
media. He appeared to have responded to treat- 
ment in the hospital, but the condition recurred 
while at home. In spite of further treatment as an 
outpatient, discharge from the middle ear con- 
tinued and a postauricular swelling developed. 
The child was admitted to the ear, nose, and 
throat service. The temperature was 101°F. on the 
day of admission, but fell to 99.6°F. the next day, 
and remained at that level until after a mastoid- 
ectomy on January 17. 


Roentgenograms of the mastoid bones were 
reported to demonstrate poor aeration of the 
mastoids bilaterally, with questionable loss of 


septae on the left. A roentgenogram of the chest 
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was normal. At operation, a dime-sized area was 
noted where the cortex of the mastoid was perfo- 
rated and pus was draining; fragments of bone 
just broke off on touch; all necrotic and visibly 
diseased bone was removed until the antrum was 
opened and the lateral semicircular canal visual- 
Following surgery on January 17, the tem- 
102°F. but returned to normal 
by January 23. A biopsy specimen of mastoid 
tissue revealed granulomatous tissue, in which 
tubercle bacilli were identified. A culture of pus 
from the mastoid area also revealed the presence 
of tubercle bacilli. A Mantoux tuberculin skin 
test with first-strength PPD was questionably 
positive until a second test with second-strength 
PPD was performed four days later, on February 
12. A febrile reaction to 101°F. followed the first 
skin test, and to 102°F. the second skin test. Anti- 
microbial therapy for tuberculosis (with strepto- 
mycin, isoniazid, and PAS) was begun on Febru- 
ary 17. A febrile reaction to 102°F. occurred during 
the first five days of therapy. The surgical wound 
was healed at the time the patient was discharged 
to his home. 


ized 


perature rose to 


A history of contact with tuberculosis was ob- 
tained retrospectively in this case. The uncle of 
the patient was admitted to a sanatorium one 
month after the child’s original admission to the 
Kings County Hospital in January, 1958. 


AS., a 3-vear-old Puerto Rican, was admitted 
to the hospital on June 15, 1960. He had developed 
pain and swelling of the right ear with fever two 
weeks prior to admission, which had been treated 
with penicillin and sulfisoxazole (Gantrisin®), with 
apparent improvement. Two days prior to admis- 
sion, pain and postauricular swelling developed 
Physical examination on admission revealed slight 
swelling behind the right ear and no apparent 
tenderness to palpation over the mastoid area. The 
right ear drum was full and hyperemic without any 
discharge or perforation. A roentgenogram on the 
day of the patient's admission to the hospital 
revealed some haziness of the right mastoid cells, 
compatible with chronic mastoiditis. 

On June 16, a myringotomy of the right ear 
drum produced minimal discharge from the middle 
ear. On June 24, profuse discharge from the mid- 
dle ear was present. The postauricular swelling 
increased in size. The temperature course was 
characterized by a temperature of 102°F. on the 
day of admission, which fell to normal in twenty- 
four hours, and occasionally rose to 100°F. prior 
to surgery on June 29. At the time of surgery, a 
break in the cortical bone was noted after the 
periosteum was elevated; necrotic mastoid cells 
and granulation tissue were easily removed with 
a hand curette until the entire mastoid cavity was 
cleaned out. A drain was inserted and the incision 
closed with silk. A biopsy specimen from the 
mastoid cavity revealed granulation tissue with 
identifiable tubercle bacilli. 

A culture of the pus at the time of surgery grew 
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coagulase-positive Staphylococcus aureus. A Man- 
toux test with first-strength PPD was positive on 
July 9, 1960. A roentgenogram of the chest re- 
vealed an infiltration in the basilar segment of the 
right lower lobe. Antimicrobial therapy with 
streptomycin, isoniazid, and PAS was begun on 
July 10, and the wound was healed on September 
28, 1960. 


M.N., a 4-year-old Puerto Rican, was admitted 
to the hospital on April 2, 1959, and discharged on 
February 9, 1960. She had previously been hos- 
pitalized in January, 1959, at which time a left 
mastoidectomy was performed. Drainage from the 
wound persisted, and the incision broke down 
while the patient was at home. On April 10, 1959, 
further surgery was performed in the left mastoid 
area. A biopsy specimen of tissue at this time re- 
vealed caseating granulomatous tissue compatible 
with tuberculosis. Tubercle bacilli could not be 
demonstrated by special stains or culture. A cul- 
ture did reveal Staphylococcus aureus. Although 
a Mantoux test with first-strength PPD had been 
considered negative in January, 1959, a test with 
tuberculin of similar strength on this admission 
was positive. Roentgenograms of the chest were 
negative. Therapy with streptomycin, isoniazid, 
and PAS was begun postoperatively after the 
pathologic report was obtained. The surgical 
wound healed slowly because of the deep fossa in 
the mastoid area which resulted from the second 
surgical procedure and the difficulty with which 
epithelization of this wound occurred. 


Discussion 


Four patients with tuberculosis of the mastoid 


process have been treated in the past two years. 
These 4 patients among the unselected 
group of children with tuberculosis admitted to 
a twenty-five-bed ward service of a municipal 
hospital. The diagnosis of tuberculosis of the 
mastoid process in each was made only after 
surgical treatment. In one of these patients the 
diagnosis was not established until a revision of 


were 


the first surgical procedure became necessary be- 
cause of failure to obtain a cure. The diagnosis 
in the other 3 patients was made within ten days 
of the surgical procedure, when tissue and pus 
obtained at the time of surgery were examined. 
In these patients specific antimicrobial therapy 
for tuberculosis was immediately begun and un- 
complicated cures were obtained. During this 
period of two years, there has been occasion to 
treat many children with otitis media, in addi- 
tion to manifest primary tuberculous disease. 
Some patients required a prolonged period of 
treatment with nonspecific as well as specific 
antimicrobial therapy for tuberculosis before a 
cure of the otitis media was achieved. None of 
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the latter patients developed an acute mastoiditis 
requiring surgery. 

In the general pediatric wards of this hospital, 
acute mastoiditis has been seen infrequently 
since the introduction of antimicrobial therapy 
for the treatment of bacterial infections. When 
this complication has occurred, it has usually 
reflected the failure of the child’s guardians to 
seek medical care early in the course of the dis- 
ease. All of the 4 patients with tuberculosis of 
the mastoid process developed postauricular 


swelling after or while receiving the usual ther- 
apy for otitis media. Fever, when present, ap- 
peared to respond to such therapy, but the otitis 
and postauricular swelling failed to improve. 
Two of these patients had normal roentgen- 
ograms of the chest while the other 2 had active 
pulmonary disease which was otherwise asympto- 


matic. Roentgenograms of the mastoid process 
did not reveal any distinctive characteristics 
that aroused suspicion of the tuberculous char- 
acter of the infection. A tuberculin test with 
first-strength PPD was interpreted as negative 
during the first admission of a patient who re- 
quired revision of the initial surgical procedure. 
A similar test was positive following the second 
operation. The other 3 patients had positive 
tuberculin reactions during the original admis- 
sions. These skin tests were performed post- 
operatively, and might have aroused suspicion of 
the tuberculous character of the infection if 
performed preoperatively. 

At the time of surgery, elevation of the peri- 
osteum demonstrated perforation of the cortex 
of the mastoid, the necrotic mastoid cells were 
easily removed with a hand curette, and granula- 
tion tissue and free-flowing pus were noted. Path- 
ologic study of tissue removed from the mastoid 
area revealed granulomatous tissue compatible 
with tuberculosis; and special stains or cultures 
demonstrated tuberele bacilli in 3 patients whose 
disease was diagnosed following the initial surgi- 
cal procedure. In the patient who required a re- 
vision of the initial surgical procedure because of 
the failure to establish the diagnosis of tuberculo- 
sis at that time, the pathologist reported caseat- 
ing granulomatous tissue compatible with tuber- 
culosis, but neither culture nor special stains were 
positive for tubercle bacilli. There was an inter- 
val of three months between the two procedures. 
It is believed worth while to alert physicians 
treating children with otitis media or mastoiditis 
who have positive tuberculin reactions that spe- 
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cific antimicrobial therapy for tuberculosis may 
be indicated. Moreover, pathologic study and 
bacteriologic culture of tissue obtained at the 
time of surgery for tuberculosis must be done to 
prevent the prolonged morbidity that one of the 
present patients exhibited. 


SUMMARY 


Four children with tuberculosis of the mastoid 
bone were treated surgically in the past two 
years. The diagnosis was not suspected pre- 
operatively in any of the children. It could have 
been suggested by a tuberculin skin test, espe- 
cially when a postauricular swelling characteristic 
of mastoiditis developed during administration 
of nonspecific antimicrobial therapy for otitis 
media. The diagnosis was established in the 
immediate postoperative period in 3 of the pa- 
tients by pathologie study of tissue and bacterial 
culture, and specific antimicrobial therapy for 
tuberculosis was administered at that time. Heal- 
ing of the surgical wound was uncomplicated in 
these 3 patients, in contrast to the course of the 
fourth patient who did not receive antituber- 
culous therapy. It is important to maintain an 
awareness of the less common manifestations of 
tuberculous infection. 


SUMARIO 
Tuberculosis Mastoidea 


Cuatro nifos con tuberculosis de la porcién 
mastoidea del hueso temporal han sido tratados 
quirdrgicamente en los dltimos dos afios. En 
ninguno de los casos se sospechd el diagnéstico 
preoperatoriamente. Pudo haberlo apuntado la 
cutirreaccién con tuberculina, sobre todo cuando 
se presenté un edema postauricular, tipico de 
mastoiditis, durante la administracién de tera- 
péutica antimicrobiana anespecffica por otitis 
media. El diagnéstico fué establecido en el perfodo 
postoperatorio inmediato en tres de los enfermos 
por el estudio histopatolégico y el cultivo bacte- 
riano, administréndose en dicha ocasién terapéu- 
tica antimicrobiana especifica para tuberculosis. 
En estos 3 enfermos, la curacién de la herida qui- 
rérgica no tropezé con complicaciones, en contra- 
posicién a lo observado en el cuarto enfermo que 
no recibié terapéutica antituberculosa. Es impor- 
tante mantenerse a la mira de las manifestaciones 
menos comunes de la infeccién tuberculosa. 


RESUME 
Tuberculose de la mastoide 


Quatre enfants atteints de tuberculose de l'os 
mastoide furent traités chirurgicalement pendant 
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les deux derniéres années. Le diagnostic ne fut pas 
soupconné avant l’opération chez aucun des en 
fants. On aurait pu y penser en faisant une cuti- 
réaction A la tuberculine, d’autant plus lorsque 
le gonflement post-auriculaire caractéristique de 


la mastoidite se développa pendant |l'’administra 
tion d'un traitement antimicrobien, non spécif 
ique, de lotite moyenne. Le diagnostic fut établi 
dans la période post-opératoire immédiate chez 
trois des malades, par l'étude histologique du 
tissu et par la culture bactérienne, et la théra 
peutique antimicrobienne spécifique de la tubercu 
lose fut appliquée A ce moment. La cicatrisation 
de la plaie chirurgicale se fit sans complication 
chez ces trois malades, A l'opposé de |'évolution 
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du quatriéme malade qui ne recut pas de théra- 
peutique antituberculeuse. [| est important de 
rester averti des manifestations moins communes 
de V'infection tuberculeuse. 
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A SIMPLIFIED TEST FOR THE DETECTION OF PARA- 
AMINOSALICYLIC ACID AND ACETYLSALICYLIC 
ACID METABOLITES IN URINE’ 


One of the problems related to the use of para- 
aminosalicylic acid (PAS) in the treatment of 
tuberculosis is the occurrence of undesirable side 
effects which most frequently manifest themselves 
in the form of gastrointestinal irritation such as 
nausea, abdominal discomfort, and diarrhea.* These 
undesirable effects may cause the patient to omit 
the ingestion of his medication. The rather bitter 
taste and the large dosage required may also be 
factors which contribute to the patient’s failure to 
take the prescribed PAS dosage schedule. Dixon 
and demonstrated that urine-test 
method could be used to show whether or not the 
medication had been ingested. More recently, a 
simplified dip-and-read test composition contain- 
ing ferric salt‘ has been employed by Chaves* and 
by Luntz and Austin® for the recognition of PAS 
metabolites in the urine. 

The recognition of metabolites of acetylsalicylic 
acid and other salicylates in the urine may be an 
important clinical test, particularly in the differ- 
ential diagnosis of salicylate intoxication. The ad- 
dition of a solution of ferric chloride to urine has 
been used as a test for acetylsalicylic acid metabo- 
lites.” Nellhaus* has suggested the use of the ferric 
salt strips as a simple means of screening patients 
suspected of intoxication due to salicylates. 

The present report describes studies designed to 
define further the reactivity of the ferric salt 
PAS and acetylsalicylic acid 


associates” 


composition with 
metabolites in urine, and to describe a simple 
color chart which can be used in conjunction with 


this test. 


‘Presented in part before the Division of Bio- 
logical Chemistry, at the 138th meeting of the 
American Chemical Society, New York, September 
16, 1960. 

? Gipson, M. O. J.: Practitioner, 1960, 185, 228. 

* Dixon, W. M., et al.: Lancet, 1957, 2, 871. 

* Phenistix, a registered trademark of the Ames 
Company, Inc., Elkhart, Indiana. 

*Cuaves, A. D.: Amer Rev Resp Dis, 1959, 80, 
585. 

"Luntz, G. R. W. N., anp Austin, R.: Brit Med 
J, 1960, 1, 1679. 

* Topp, J. C., et al.: Clinical Diagnosis by Labora- 
tory Methods, ed. 12, W. B. Saunders Co., Phila- 
delphia, 1953, p. 110. 

* Nettuaus, G.: JAMA, 1959, 170, 1052. 


The ferric salt method is a simplified test which 
was initially designed to detect phenylketonuria 
by means of a color reaction which occurs when 
the stick is dipped in the urine of a patient with 
phenylpyruvic oligophrenia.” The test composi- 
tion is a stiff strip of cellulose which is impregnated 
with ferric salts, cyclohexylsulfamic acid, and 
magnesium salts. The ferric ions react with phenyl- 
pyruvic acid to give a gray- to blue-gray color. 
The ferric ions of the strip also react with metabo- 
lites of PAS or acetylsalicylic acid to give a red- 
dish-brown or purple color. The high concentra- 
tion of acid on the strip provides a suitable pH for 
optimal color development, and the magnesium 
ions minimize the inhibitory influence of urinary 
phosphates on the development of color. 

Two colors which are typical of those produced 
when the test stick is dipped in urine containing 
metabolites of either PAS or acetylsalicylic acid 
were established as color standards. The lighter 
color (small) was selected to correspond with a 
concentration of approximately 50 mg. of PAS 
per 100 ml., and the darker color (large) corre- 
sponds with 500 mg. of PAS per 100 ml. With 
salicylate metabolites the lighter color standard 
corresponds to approximately 50 mg. of “free” 
salicylate (which refers to the presence of a free 
phenol group) per 100 ml., and the darker color 
standard to 150 mg. of “free” salicylate per 100 
ml. The colors produced with the strip test by 
metabolites of PAS and acetylsalicylic acid differ 
slightly, but the color chart serves quite satis- 
factorily for either. 

Some of the urine samples employed in this 
study were either random or successive specimens 
collected from tuberculous patients receiving PAS 
medication. In addition, healthy volunteer sub- 
jects ingested either PAS or acetylsalicylic acid, 
and successive urine samples were obtained. 

The free amine of PAS in diluted urine was de- 
termined by diazotization with nitrous acid by the 
method of Way and co-workers.” The diazo com- 
pound was reacted with N-(1-naphthyl)-ethylene- 
diamine*2 HCI to form a colored conjugate which 
was measured at 540 mu in a spectrophotometer. 
In this reaction, free aromatic amines are meas- 
ured, but the method will not detect PAS acet- 
vlated at the amine group. Total amine was de- 

* Rupe, C. O., ano Free, A. H.: Clin Chem, 1959, 

* Way, E. L., et al.: 
1949, 93, 368. 
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TABLE 1 
or Ranvom URINE SPECIMENS 
FROM PATIENTS 


REACTIVITY 


Concentra 
tion of 
— Total PAS 
Test Metabolite 
esult Mg. per 

100 MI. of 
Urine 


Per Cent of Per Cent of 
Metabolite Metabolite 
Conjugated | Conjugated 
at Phenol at Amine 
Group Group 


Patient 
Number 


Large 24 36 
Large 23 20 
Large 55 23 30 
Small 26 76 
Large 25 73 
Large 20 26 
Negative 

Negative 


termined by acidifying the urine with hydrochloric 
acid and maintaining it for eighteen hours at 37°C., 
after which diazotization and color development 
were carried out on the hydrolyzed sample. 

The free phenol of PAS was measured by adding 
ferrie ion to the diluted urine and measuring the 
absorbance at 510 mu in a spectrophotometer, 
using a modification of the procedure described by 
Way and co-workers.” Paper chromatograms were 
made of several urine specimens containing PAS 
metabolites with the method of Nakao.” 

“Free” salicylate was determined by spectro- 
photometric measurement at 530 mu of the color 
produced by ferric nitrate from an ethylene di- 
chloride extraction of the urine mixed with hydro- 
‘hloric acid. “Total” salicylate was determined 
after hydrolyzing by heating the urine mixed 
with hydrochloric acid for fifteen minutes at 100°C. 
before ethvlene dichloride extraction and ferric 
nitrate color development. 

A number of qualitative tests for the recogni- 
tion of PAS metabolites in urine have been de- 
scribed. These include Ehrlich’s test as used by 
Penman and Wraith,” the ferric chloride test as 
used by Penman and Wraith.” and the ferric 
chloride test as used by Dixon and associates.” 
These tests were carried out on many of the urine 
samples and the resuits were compared with the 
strip test 


The 


specimens from patients receiving PAS are shown 


results obtained on eight random urine 
in table 1. There was a marked variation in the 
amount of PAS metabolite in the urine. Patients 
> and § had had their PAS medication stopped 
several days prior to collection of the urime speci- 
mens. The other 6 patients were receiving 12 gm. 
of PAS per day in three divided doses. It will be 
seen that the results obtained with the strip test 


™ Nakao, M.: J Biochem (Tokyo), 1957, 44, 327. 


Penman, H. G., ano Wrarrn, D. G.: Lancet, 


1956, 2, 552 


corresponded with the total metabolite present. 
It will be noted that the amount of metabolite 
which was conjugated at the phenol group was 
quite constant, ranging from 20 to 26 per cent. By 
contrast, there was a large variation in the propor- 
tion of metabolite with the amine group conju- 
gated. 


The results obtained with collection of succes- 
sive urine specimens from patients receiving PAS 
are summarized in figure 1. Four samples of urine 
were collected at different periods of the day from 
each of 7 patients. It will be seen that the concen- 
tration of PAS 
throughout the day; however, quite low excretion 
of metabolites was noted in the specimens col- 
lected during the first period of the day. Each of 
the 28 specimens was also tested with the strip 
test. and each sample showed a positive reaction. 
In all instances the comparison of the reaction 
with the color chart gave good correlation with the 


metabolite varied considerably 


total amount of metabolite as measured by the 
quantitative procedure. 

Results urine 
healthy subjects who received a single 4-gm. quan- 
tity of PAS are shown in figure 2. Two of the 
subjects ingested the PAS in the morning without 
any breakfast, and 2 received their PAS following 
breakfast. In the graph, the total metabolite and 
the portion which was conjugated at the amine 
group are shown. It will be seen that in the fasting 
subjects there was a very rapid appearance of high 
concentration of total PAS metabolite, and that a 
major portion of this was conjugated at the amine 


obtained on specimens from 


group. However, by six to eight hours essentially 
all of the unconjugated amine had disappeared 
and only the amine conjugate remained. In the 
subjects who ingested PAS following breakfast, 
the total concentration of metabolite in the urime 
remained at a much lower level. Also, a relatively 
small proportion of the total was excreted in a 
form in which the amine was not conjugated. The 
strip test reactions of each of the urine specimens 
obtained in this study were measured as blind tests 
by a separate observer. In all instances the strip 
test gave the expected result. 

Paper chromatograms on serial urine samples 
after a single dose of PAS revealed a changing ex- 
cretion pattern for PAS metabolites. During the 
first two hours following PAS ingestion, a rela- 
tively large proportion of the metabolite in the 
urine was free PAS whereas, by five or six hours, 
practically none of the metabolite was free PAS. 
Throughout the the 
major metabolites were identified and found to 


entire course of excretion 
have a free phenolic group. 

Observations on the p-dimethylaminobenzalde- 
hyde test indicated that with small concentrations 


$36 
i 
1 
3 
4 
5 
6 
= 
tie 
{ 


@ 
° 


CONCENTRATION PAS - MG/100 ML 


900 1200 
aM 


— 
1200 400 400 =6=©900 
PM 


TIME 


Fig. 1. Variations in PAS concentration in successive urine samples from patients who 
received 12 gm. of PAS per day, administered at 7:00 a.m., 12:30 p.m., and 6:00 PM. 
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lic. 2. Excretion pattern of PAS: total amount and amount with free amine group. A 
comparison of the concentration of PAS in urine after ingestion of 4 gm. of PAS by sub- 
jects with breakfast with the concentration after ingestion of 4 gm. by subjects without 


breakfast. 


of PAS metabolites the color is difficult to dis- 
tinguish from the amber or yellow color obtained 
with the reaction of a normal urine specimen. Fur- 
thermore, Ehrlich’s reagent is not specific since 
urea, urobilinogen, sulfonamides, and other aro- 
matic amines may also react under certain circum- 
stances. Observations on the qualitative ferric 
chloride tests as used by Penman and Wraith” or 


by Dixon and co-workers® indicated that elevated 


concentrations of phosphates in urine or a high 
pH may cause these tests to give false negative 
reactions when significant amounts of PAS metab- 
olites are present. The ferric chloride procedure 
employed by Penman and Wraith” involves add- 
ing the acidified iron solution drop by drop. Urine 
with a low phosphate content containing PAS 
metabolites readily gives a characteristic color 
with as little as 0.1 ml. of solution, whereas with 
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Fic. 3. Excretion pattern of salicylate: total amount and amount with free phenolic 
group. A comparison of the concentration of salicylates in urine after ingestion of 975 mg. 
of acetylsalicylic acid tablets with the concentration after ingestion of the same quantity of 
salicylate along with alkaline effervescent tablets 


urine containing high concentrations of phosphate, 
more than 1 ml. of solution is needed; at this time 
a large amount of colored precipitate is present 
which may mask a PAS reaction. Dixon and asso- 
ciates® used a highly diluted urine sample to which 
3 per cent ferric chloride is added. This test is also 
influenced by the phosphate content of the urine: 
with high concentrations of phosphate, quantities 
of metabolite as great as 100 mg. per 100 ml. may 
give no color. Observations in this laboratory indi- 
cate that highly buffered alkaline urine also shows 
an altered reactivity to such a degree that con- 
centrations of metabolite as great as 300 mg. per 
100 ml. of urine may give a negative reaction with 
the Dixon procedure. The strip test with alkaline 
urine containing high 
showed no altered reactivity to PAS metabolites. 


urine or with phosphate 

Although none of the urine samples employed in 
the present study contained any significant quan- 
tity of ketone bodies, a series of observations were 
made with urine to which ketone bodies had been 
added, since Breite” has indicated that the liquid 
ferric chloride test with urine containing ketone 
bodies may give results which may be mistaken 
for PAS metabolites 
tic acid of 100 to 200 mg. per 100 ml. of urine gave 
positive reactions with the Dixon test as employed 


Concentrations of acetoace- 


by Breite, but these same concentrations of aceto- 
acetic acid were completely nonreactive with the 


* Breite, N. J.: Amer Rev Resp Dis, 1959, 79, 
672. 


strip test. The strip test does give small color re- 
actions with higher concentrations (800 mg. per 
100 ml. of urine) of acetoacetic acid in urine, but 
such concentrations are encountered only in ex- 
tremely severe ketosis. 

The results obtained on urine specimens from 
healthy who single 
acetylsalicylic acid may be seen in figure 3. The 
graph shows the average excretion of “free” and 
“total” salicylate following either the ingestion of 
975 mg. of acetylsalicylic acid alone or an equal 
amount of salicylate accompanied by alkaline salt. 
The total of 9 subjects studied received both 
salicylate alone and, on separate days, salicylate 
plus alkaline salt. Urine samples were obtained 
hourly for the first four hours after drug ingestion, 
and then at less frequent intervals. The ingestion 
of alkali along with the acetylsalievlic acid ren- 
dered the urine alkaline in subject. The 
amount of salicylate excreted in the alkaline urine 
samples greatly exceeded that in the urine samples 
which had an acid pH. Small color reactions with 
the dip-and-read test were obtained with urine 


subjects received doses of 


each 


specimens after ingestion of salicylate alone in all 


except one sample, but large color reactions on 
the samples during the first four hours were ob- 
tained in each subject following ingestion of sali- 
evlate and the alkaline salt. 

Observations made on serial urine samples from 
healthy subjects who had ingested ordinary doses 
of N-acetyl-p-aminophenol or acetophenetidine 
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indicated that the urinary metabolites of these two 
drugs do not react with the dip test. 


* * * 


The principal metabolites of either PAS or 
acetylsalicylic acid have a free phenolic group 
which reacts with ferric ions. This makes the dip- 
and-read stick test, which is based on the use of 
ferric ions, an ideal test for recognizing the uri- 
nary metabolites of either PAS or salicylate. The 
reaction between PAS or salicylate and ferric ions 
is a simple chemical phenomenon, and the sim- 
plicity of the reaction and its intensity under 
many circumstances are easy to demonstrate. For 
this reason, factors which may interfere with the 
reaction are sometimes overlooked. The prepared 
strip has a composition designed to avoid inter- 
ference by phosphates, alkaline urine, and aceto- 
acetic acid, and provides a simple accurate test for 
the urinary metabolites of PAS and salicylate. 

The dip-and-read test is particularly useful as a 
test to be employed in cases of suspected salicylate 
‘an be made with as little 


intoxication. The test 
as one drop of urine, or can be carried out by 


pressing against a wet diaper. In using the test for 
salicylate, it is important to keep in mind that the 
quantity of salicylate in the urine is related to a 
significant degree to the alkalinity of the urine 
rather than to the amount of salicylate in the 
body. 

Various investigators*** have pointed out that 
testing urine can be particularly important as a 
means of determining whether PAS has been in- 
gested. This may be a useful procedure at regular 
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intervals in patients on a hospital ward who are 
under treatment, and it is particularly effective in 
an outpatient clinic where patients are receiving 
PAS. The simplicity of the dip-and-read test makes 
it possible for it to be used by members of a pa- 
tient’s family in establishing that the patient at 
home is taking his PAS medication. 

In summary: A simplified dip-and-read iron-con- 
taining reagent strip is useful in detecting PAS or 
its metabolites in urine. The test is carried out by 
merely dipping the test strip in urine and com- 
paring it with a color chart. The test has advan- 
tages over other tests since it is not influenced by 
variations in urinary pH or urinary phosphate. 
Serial studies of urine following PAS ingestion 
show that in the first two hours following ingestion 
much of the metabolite in the urine is free PAS, 
whereas by six hours most of the metabolite is 
conjugated at the amino or the carboxyl group. 
The test is also quite useful fer the detection of 
salicylate in urine. 


Rosert D. Artis" 

Patricia K. JoHNnson 

Aurrep H. Free 
Ames Research Laboratory 
Elkhart, Indiana 


January 26, 1961 


“The writers are indebted to Dr. Edward W. 
Custer and Mr. Bernard Schaaf of Healthwin 
Hospital, South Bend, Indiana, for supplying the 
urine samples from hospitalized tuberculous pa- 
tients receiving PAS therapy. 
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CONGENITAL CYSTIC DISEASE OF THE LUNGS AND MEDIASTINUM 


Resectional surgery of the chest for the past 
fifteen years has made available a considerable 
group of congenital cystic lesions for pathologic 
studies and clinical evaluation. While it is true 
that these lesions are relatively rare, their periodic 
and frequent diagnostic obscurity 
have stimulated continued interest and 
praisal.' Microscopically these lesions have in 


occurrence 
reap- 


common a cystic structure, a respiratory epithelial 
lining, and various amounts of bronchial cartilage 
glands and smooth muscle in their walls. The 
writer has seen only one mediastinal cyst lined 
with squamous epithelium. The following classifi- 
cation (table 1) This is 
based on both pathologic and anatomic features 
of these lesions. These types of cystic lesion have 


has been elaborated. 


been regarded as congenital because of their patho- 
logic aberrance from the normal, their occasional 
appearance in the very young patient, and the 
absence of good historic or pathologic evidence 
for traumatic, malignant, or purely inflammatory 
origin 

Since 1947, 43 congenital cysts of the lung and 
mediastinum have been encountered in this hos- 
pital with the frequency noted in table 1. 

Solitary pulmonary cysts were most often en- 
countered. Anatomically, these cysts were found at 
completely variable places in the pulmonary 
parenchyma. In no instance could a direct bron- 
chial connection be found. However, frequent 
tangential connections existed with subsegmental 
bronchi. Occasionally, no such connections existed 
and cysts were filled with mucoid, gelatinous, or 
All of the lesions were lined with 
ciliated epithelium. With few exceptions, bits of 


glarvy material 


cartilage and smooth muscle could be found in 
walls. When 
evidence of 
and 


the cyst bronchial 
existed, 


formly 


communications 
chronic infection 
about the walls. In 
occasional blood formed the 
for trabeculae traversing or lining the 
eystice cavity. 


was uni- 


present in cvst 
specimens, vessels 


support 


The average age at the time of discovery of 
these lesions was twenty-five years, with extremes 


Gepaver, P. W.: J 


Frrepianper, 8S. O., 
Thor Surg, 1939, 5, 581. 

* Pryce, D. M., et al.: Brit J Surg, 1947, 35, 18. 

* Bauwer, A., et al.: J Thor Surg, 1950, 19, 957. 

*Donatp, J. G., anp Donato, J. W.: Ann Surg, 
1955, 141, 944. 

E. P. 
1955, 34, 193 

"Cooker, F. N., ano Braves, B.: J Thor Surg, 
1952, 23, 546 
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of one vear and thirty-four years. There were 4 
females and 16 males in the group. Symptomatol- 
ogy prompting medical assistance was frequent 
(table 2). 

Only 5 patients were asymptomatic. The greater 
majority (75 per cent) had severe current or re- 
current infections in these solitary cystic lesions 
which required vigorous medical treatment. When- 
ever a bronchial communication existed, evidence 
of infection was found to be present. Hemoptysis 
was also a significant feature, probably explainable 
on the basis of prominent vasculature in the cyst 
walls being eroded by infection. In no instance 
was progressive inflation of a solitary cyst docu- 
mented although solitary cysts of the 
series had attained lobar size. 

Three 
Their pathologic features were similar to the soli- 
tary pulmonary variety, exceptions being their 
intimate attachment to hilar bronchi and the ab- 
sence of bronchial communications. These lesions 
filled with debris of nature. The 
patients in whom they were found were asympto- 
matic. Their roentgenograms were problems in 
clinical interpretation. 

Multiple cysts of the lung have been arbitrarily 
divided into two groups: sequestration and ade- 
maldevelopment of the lung. This 
artificial separation has been based purely on the 
presence or absence of an aberrant systemic vessel 
feeding a localized area of multiple cysts. The 2 
instances in which such a vessel was present have 
the 
other cases have been grouped as adenoid-cystic 
maldevelopment of the lung. Both of these lesions 
were pathologically similar in that a fairly well- 
delineated, localized area of lung was involved. 
These lesions have been located principally in the 
inferior and posterior portions of the lung and 
rarely in the upper lobes. No direct bronchial 
communication existed with the patient’s bron- 
chial smaller bronchioles 
communicated obliquely with the larger cysts. 
The lesions have been composed of cysts of various 
sizes from macroscopic to microscopic proportions, 
some fluid filled, some air containing. Those with 
bronchial shown evidence 
of chronic or acute infection pathologically. The 
walls of the cystic lesions have the same features 
microscopically as are seen in solitary cysts. 

Svymptomatically, only one of 2 patients with 
sequestration presented a complaint on admission. 
This patient was acutely ill with an obvious infec- 
tion in the cystie area. The other patient was 


several 


hilar solitary cysts were encountered. 


were mucoid 


noid-cystic 


been classified as “sequestration of the lung”; 


tree; however, have 


communications have 
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asymptomatic, presenting only an interesting di- 
agnostic roentgenographic problem. Of the 5 
patients with adenoid-cystic maldevelopment of 
lung, 2 demonstrated clinical infection in the 
cystic areas. Two patients were admitted because 
of inflation of the cystic area to huge proportions, 
producing dyspnea in one patient. The fifth patient 
was asymptomatic. 

Of the 12 mediastinal cysts observed in this 
series, 11 were lined with respiratory epithelium 


and one by squamous epithelium. In each instance 
cysts were filled with fluid viscid contents varying 
in color and consistency from that of yellow tooth 


paste to whitish mucoid material. A few of these 
cysts contained calcareous material comparable to 
renal stones. Occasional calcification was noted in 
a cyst wall. These lesions were found in all portions 
of the mediastinum. No specific region predomi- 
nated. Symptomatically, no patient with a medi- 
astinal cyst was found to have had a complaint 
referable to his cyst. No episode of inflation, in- 
fection, or sign of pressure effect was noted. 

The treatment of these lesions has been surgical 
(table 3). However, those patients with infection 
and admission initially 
treated medically to quiescence before surgical 


hemoptysis on were 
extirpation was carried out. 

Surgery in patients with mediastinal cysts has 
been straightforward and uncomplicated. These 
cysts have been removed by careful, sharp dissec- 
tion. Rarely, a portion of cyst wall has been left 
where it was affixed to the atrial wall or to a large 
vessel. Surgery in the patient with pulmonary cysts 
has been complicated whenever infection had pre- 
viously occurred in one of these lesions. Unusual 
fibrosis has been present about the hilum of many 
of these lobes. This has required very careful dis- 
section. The frequency with which these lesions 
involved multiple segmental planes often 
prompted lobectomy as the most desirable tech- 
nique for complete removal of the disease. By 


has 


TABLE 1 
CONGENITAL Cysts oF LUNG AND MEDIASTINUM 


Pulmonary 
Solitary 
Pulmonary 
Hilar 
Multiple 
Sequestration (aberrant 
ply) 
Adenoid-cystic maldevelopment 
Mediastinal 
Lined with respiratory epithelium 
Lined with squamous epithelium 


blood sup 


TABLE 2 
SOLITARY PuLMONARY Cysts 
Symptomatology 


Asymptomatic 
Signs of acute and chronic infection 
Recurrent infection 

Hemoptysis 

Recurrent hemoptysis 

Progressive dyspnea from inflation 


TABLE 3 
OPERATIVE TREATMENT 


Lobectomy 

Segmental resection 

Wedge resection 

Excision of hilar mass 
Excision of mediastinal lesion 


TABLE 4 


FoLLow-vupe Stupy ON PATIENTS 


Well and gainfully employed 
Recently operated 

Lost to follow-up study 
Died (postoperative death) 


way of complications, on three occasions empyema 
following surgery necessitated further treatment 
which in each case was successful. There was one 
operative death in a three-year-old child who 
died of diffuse atelectasis following surgery. This 
child had been ill for nine months with recurrent 
infections in a large solitary cyst of the left lower 
lobe. Definite chronic pneumonia 
about the cyst was found at the time of lobectomy. 

The follow-up data on this entire group of pa- 
tients revealed 37 patients well and gainfully em- 
ployed in an average of seven years following 
surgery. Three have been lost to follow-up study. 
There was one postoperative death, and 2 patients 
have been operated on too recently (within the 
past one and one-half years) to be included in the 
follow-up series. 


evidence of 


In review of this small group of patients with 
congenital cystic disease of the lung and mediasti- 
num, the impression is gained that the mediastinal, 
congenital cyst produces little, if any, disability or 
symptomatology. Its removal has been indicated 
in order to obtain a definite diagnosis of an ab- 
normal mediastinal shadow. This has also been 
the case with the hilar evsts. 

On the other hand, the single and multiple 
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pulmonary cysts have presented considerable clini- 


cal symptomatology. These cysts have occasionally 
been difficuit to diagnose because of the disap- 
pearance of their outlines after episodes of infec- 
tion and bleeding have cleared under treatment. 
Certainly any such rounded type of acute inflam- 
matory pulmonary lesion should be studied further 
after recovery. Bronchographie examination which 
reveals deviation or displacement of the bronchial 
pattern of an area of lung, or filling of cysts with 
dye, may clinch the diagnosis. It would seem en- 
tirely urge surgical resection of 
pulmonary cysts simply on the basis of their 
infection, hemorrhage, 


reasonable to 


known potential dangers: 


NOTES 


and inflation. When these problems are recurrent, 
surgery should be strongly recommended to the 
patient, as no other preventive therapy is avail- 
able. Chronic infection is invariably present in 
cysts with bronchial connections. 

In summary: A series of 43 cases of congenital 
cysts of the lung and mediastinum have been re- 
viewed and the salient clinical features discussed. 
Ecmore M. Aronstam 

Thoracic Surgery Service 

Fitzsimons General Hospital 


Denver, Colorado 


February 10, 1961 
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A NEW TECHNIQUE FOR DETERMINING THE ISONIAZID 
SUSCEPTIBILITY OF MYCOBACTERIA BY 
CONTINUOUS CULTURE 


To test the susceptibility of mycobacteria to 
different antimicrobial drugs, techniques based on 
the use of Léwenstein-Jensen or other solid media 
have been elaborated by different writers and are 
now in routine use in laboratories all over the 
world. Recently, Schmiedel’ and Middlebrook* in- 
troduced new techniques suitable for measuring 
the drug susceptibility of mycobacteria as well 
as for determining the concentration of biologi- 
cally active isoniazid in the serum of patients 
under treatment. 

In all of these techniques, the conditions under 
which mycobacteria are exposed to antimicrobial 
drugs are different from those prevailing in the 
human body. In the body, medications (although 
gradually resorbed) are given at regular intervals 
so that an efficient drug concentration in the blood 
is periodically achieved, whereas in the culture 
tubes there is steady decomposition of the drugs 


during incubation. 

It is not surprising, therefore, that the results of 
laboratory tests for susceptibility or resistance do 
not always agree with the clinical observations, 


good therapeutic effects being achieved in some 
patients with the very drugs to which mycobacteria 
isolated from these patients are resistant. The dis- 
crepancies between laboratory results and clinical 
observations can be partly explained by the differ- 
ent inocula used for susceptibility tests. Thus, ac- 
cording to a study by Kenney and Lovelock; 26 
per cent of the patients improved in spite of re- 
sistance when the inoculum was highly concen- 
trated, as against only 3 per cent when a small in- 
oculum was used. 

In order to simulate the conditions under which 
the interactions between drugs and mycobacteria 
occur in the human body, a new technique for the 
determination of isoniazid susceptibility was elabo- 
rated at the Tuberculosis Research Institute in 
Prague, which is one of the institutes collaborating 
with WHO on the problem of drug-susceptibility 
determination of mycobacteria. By means of this 
method, the liquid medium containing antimi- 
crobial drugs can be replaced gradually over a 
twenty-four-hour period. A cultivation 
flask, developed by Svachulové and Ku&ka‘ for 


special 


'Scuieper, A.: Z Tuberk, 1958, 112, 48. 

Mipptesrook, G.: Acta Tubere Scand, 1960, 38, 
66. 

* Kenney, M., ann Lovetock, F. J.: Trans 19th 
Conf on Chemother Tubere, VA—Armed Forces, 
1960, p. 206. 

Svacnutov, J., anp KuSxa, J.: Rozhl Tuberk, 
1956, 16, 488. 
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the continuous culture of mycobacteria, was used 
to multiply the strains under study and to meas- 
ure their susceptibility to isoniazid. The flask (fig- 
ure 1) consists of a cultivation chamber of ap- 
proximately 800-ml. capacity with a convex bot- 
tom, enabling the medium to be changed without 
the loss of many bacteria. On one side a tube 
supplies medium to the flask, and on the other side 
a dropping device regulates the evacuation of the 
medium. 

By means of preliminary tests with liquids of 
different colors, it was demonstrated that in twelve 
to twenty-four hours, according to the capacity of 
the dropping device, the entire contents of the 
cultivation chamber were evacuated and replaced 
by fresh medium. During these tests, great care 
was taken to avoid the formation, immediately 
below the surface of the medium, of a static layer 
which would have escaped replacement. Such a 
laver would have contained some of the drug 
previously added, and might have affected the 
growth of mycobacteria on the surface of the me- 
dium. Mineral media such as Sauton, Long, Pros- 
kauer-Beck, or a semisynthetic ascitic fluid me- 
dium as previously described,* are suitable for 
continuous culture. 

The present experiments were performed with 
two resistant strains: “Cohen” and “Cuicchi,” 
kindly supplied by Dr. Charles Mattei of the 
Institut de Pneumophtisiologie, Marseilles. Ac- 
cording to him, both strains were found to be re- 
sistant to 25 and 50 y of isoniazid per ml. in solid 
egg medium, although good clinical results were 
achieved by continuing the isoniazid treatment. 

The original strains were transferred to the liquid 
medium® from the egg media by means of a wire 
loop, and a heavy inoculum containing a large 
number of colonies, and therefore representative of 
the whole bacterial population, was ground on the 
glass walls of the culture tubes in order to obtain 
a homogeneous deposit. The tubes were shaken 
daily so as to prevent the growing mycobacteria 
from clumping. After fourteen days, about 1 mg. 
per ml. (wet weight) of bacterial mass was ob- 
tained. The number of susceptible mycobacteria 
was counted by planting inocula diluted from the 
original culture in the proportions 1:10, 1:10~, 
1:10°, and 1:10° mg. on agar and Léwenstein- 
Jensen medium in four Petri dishes. The results are 
summarized in tables 1 and 2. 

On the basis of these results, the concentration 
of 257 of isoniazid per ml. was chosen for the con- 
tinuous-culture test. Eight hundred milliliters of 


s Suna, L.: Z Allg Path, 1947, 10, 125. 
* Sura, L.: Public Health Rep, 1948, 63, 867. 
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Fig. 1. Special cultivation flask for continuous culture of mycobacteria. 


TABLE 1 
“CoHEN” 
AND WITHOUT 


STRAIN ON AGAR 
ISONIAZID 


GROWTH OF THE 
MepiIum 
(Average Number of Colonies for 4 Petri Dishes) 


Control 


ynia 
Isoniazid without isoniazid 


Inoculum 
me 
+++ 
5 +. 
10-* j 17 


* Up to 50 colonies, the actual number is stated. 
+ = 50 to 100 colonies 
++ = More than 100 colonies, without con- 
fluent growth 
+++ = Confluent growth 


isoniazid-Sauton medium were filled into each of 
two culture flasks: one for continuous culture and 
the other for static culture. A thin pellicle of “Co- 
hen” strain, which had been freshly grown in albu- 
min lhquid medium, was transferred to the surface 
of the medium in each of the flasks. For economy, 
the replacement of the medium in the continuous- 
culture flask was begun one week after inocula- 
tion, by which time the pellicle had started to 
grow. Every twenty-four hours for the next seven 


days, 1,000 ml. of medium were passed through 
the flask and a new 25 y per ml. dose of isoniazid 
was added. The contents of the static-culture 
flask were not changed during the period of the 
experiment, i.e., fourteen days, and only a single 
25 y per mil. dose of isoniazid was added at the 
outset, 

There was marked inhibition of growth in the 
continuous culture (figure 2) by comparison with 
the static culture (figure 3) containing the same 
concentration of isoniazid. The bacterial mass ob- 
tained after autoclaving and dehydration was 170 


TABLE 2 
GROWTH OF THE “CoOHEN’’ STRAIN ON LOWEN- 
STEIN-JENSEN MEpIUM WITH AND 
witTHout ISONIAZID 
(Average Number of Colonies for 4 Petri Dishes) 


Control 


soniazid 
I without isoniazid 


Inoculum 
ms 
10": +++ 
10 
2 
10 18 


* See footnotes to table 1. 
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Fic. 2 (Left). Continuous culture, Cohen strain, with daily exchange of liquid medium con- 
taining 25 ¥ of isoniazid per ml. Age of culture: fourteen days. Dry weight of bacterial mass: 


170 mg. Marked inhibition of growth. 


Fic. 3 (Right). Static culture, Cohen strain, with 25 y of isoniazid per ml. Age of culture: 
fourteen days. Dry weight of bacterial mass: 1,300 mg. 


Fic. 4 (Left). Continuous culture, Cohen strain, with daily exchange of liquid medium con- 
taining 25 y of the compound, 3,5 bis/s hydroxy-ethy] 4-amino-1,2,4 triazole. Age of culture: 
fourteen days. Dry weight of bacterial mass: 340 mg. 

Fic. 5 (Right). Statice culture, Cohen strain, with 25 y of the same compound as in figure 4. 
Age of culture: fourteen days. Dry weight of bacterial mass: 320 mg. 


mg. from the continuous culture and 1,300 mg. 
from the static culture. 

A similar experiment was carried out with the 
“Cuicchi” strain: 

On the basis of preliminary tests carried out in 
the same way as for the “Cohen” strain, 50 y of 
isoniazid per ml. were chosen as a suitable drug 
concentration. The experiment lasted twenty-one 
days and the medium, containing 50 y of isoniazid 
per ml., was replaced every twenty-four hours for 
fourteen days. 

Again, although to a lesser degree than with the 
“Cohen” strain, inhibition was more marked in the 
continuous culture than in the static culture. Simi- 
lar observations on the susceptibility and resistance 
to isoniazid of M. tuberculosis in continuous and 
in static cultures were made by Ku&Ska’ 


*KuSka, J.: In Continuous Cultivation of Mi- 


As the conditions of growth for mycobacteria are 
completely different in continuous culture from 
those in static culture, the objection could be 
raised that a substance which does not inhibit the 
multiplication of mycobacteria in static culture 
could produce marked inhibition of growth when 
added to a continuous culture even if ineffective 
in vivo. For this reason, a chemical compound: 
3,5-bis/8 hydroxyethyl 4-amino-1,2,4 triazole, 
which was tried for tuberculostatic effect and found 
inactive, was used for the investigation of in- 
hibitory activity in both types of culture. The 
same strain (Cohen) was inoculated into medium 
containing 25 y of the compound per ml. and in- 
cubated for fourteen days at 37°. The results of 
the experiment are clearly demonstrated in figures 


Acad- 


croorganisms, a Symposium, Czechoslovak 
emy of Sciences, Prague, 1958, p. 114. 
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4 and 5: no difference in growth was observed in 
either the static or the continuous culture, the 
weight of the bacterial mass being 320 mg. and 
340 mg., respectively. 

Experiments with other antimicrobial drugs and 
other mycobacteria multiplied in continuous and 
static cultures are in progress to find out whether, 
under the conditions of a continuous culture, a 
tuberculostatic effect can be exerted on mycobac- 
teria that are resistant to the same drugs in static 
culture. 

In summary: The paper describes a new tech- 
nique for determining the susceptibility of myco- 
bacteria to isoniazid, using special culture flasks 
containing liquid medium which can be replaced 
gradually over a twenty-four-hour period and to 
which isoniazid can be added regularly. Thus, the 
conditions of the experiment simulate those exist- 
ing in human patients under treatment who receive 
a daily supply of the drugs, whereas the solid or 
liquid media used for the determination of drug 
susceptibility receive only one addition of drugs 
which then slowly decompose. 

It was found that two strains, isolated from pa- 
tients in whom good clinical results had been ob- 
tained with isoniazid despite the emergence of iso- 
niazid resistance, were resistant to 25 and 50 y of 
isoniazid per ml. in static culture although their 
growth was markedly inhibited by the same con- 
centration of isoniazid in continuous culture. 

An experiment carried out with 3,5 bis/s hy- 
droxy-ethyl 4-amino-1,2,4 triazole showed that 
this compound was ineffective in continuous cul- 


NOTES 


ture as well as in static culture and in vivo. These 
results indicate that, if a chemical compound is 
ineffective in static culture and in experiments on 
laboratory animals, it is equally ineffective in in- 
hibiting the multiplication of mycobacteria in con- 
tinuous culture. Thus, the objection that the con- 
ditions of continuous culture are not suitable for 
the estimation of the inhibitory effect of antimi- 
crobial drugs is not valid. 

These experiments may explain why the results 
of some laboratory tests for resistance are not sub- 
stantiated by the clinical observations. Similar ex- 
periments with other strains and drugs are in 
progress. 


L. 
World Health Organization 
Geneva, Switzerland 

J. Pokorny¥ 

J. KuSKa 
Tuberculosis Research Institute 
Prague, Czechoslovakia 


March 2, 1961 


*The writers wish to express their thanks to Dr. 
C. Mattei for sending to the Tuberculosis Research 
Institute at Prague the strains studied in the pres- 
ent experiments, as well as to Professor A. No- 
votny of the Institute for Experimental Pharma- 
cology and Biochemistry, Prague, for providing a 
sample of 3,5 bis/8 hydroxy-ethyl 4-amino-1 ,2,4- 
triazole. Acknowledgment is also due to Mrs. V. 
Salanska for her technical assistance and to Mr. 
A. Winter for the photographs. 
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GROUP DIFFERENTIATION OF MYCOBACTERIA ON 
THIOGLYCOLLATE MEDIUM’ 


In recent publications, Tarshis and co-worker* * 


reported their results on the use of fluid thio- 
glycollate medium for the differentiation of tu- 
berele bacilli from the unclassified mycobacteria 
and the saprophytic acid-fast organisms. Their 
findings were confirmed by Koch and associates.‘ 
Marks and Trollope in their investigations, how- 
ever, do not include growth on thioglycollate me- 
dium in their list of fifteen differential tests of 
mycobacteria, since some freshly isolated strains 
did not grow well®* Cabelli and associates,’ in 
their study of Group I] organisms of the unclassi- 
fied mycobacteria, found them less inhibited by 
thioglycollate medium than were tubercle bacilli. 

The present investigation is concerned with the 
“group” differentiation of tubercle bacilli, un- 
classified mycobacteria, and saprophytic acid-fast 
bacilli. The technique employed is that of Tarshis 
and co-worker 
present writers, using a solid thioglycollate me- 
dium in an attempt to overcome some of the diffi- 
culties inherent in reading growth in fluid thio- 
glvcollate medium. 


and also a modification by the 


The mycobacterial strains used in this study and 
the source of each are given in table 1. All of the 
strains have been maintained on artificial media 
for many generations. 

In this paper the unclassified mycobacteria will 
be grouped as follows*: 


Group 1—The colonies change color if exposed 
to light during growth 

Group I1—The colonies are always pigmented 

Group I1I1—The colonies are not pigmented 

Group IV—The rapid growers 


For this study the organisms in Group 1V have 
been chosen as representative saprophytic micro- 
organisms. 


‘This study was supported by research grants 
(E36C13 S1 and 14) from the National Institute 
of Allergy and Infectious Diseases, National Insti- 
tutes of Health, U.S. Public Health Service. 


* Tarsuis, M.S.: J Lab Clin Med, 1959, 54, 630. 

* Tarsuis, M.S., anp Friscu, A. W.: Amer Rev 
Tuberc, 1952, 65, 278. 

*Kocu, M. L., et al.: 

Marks, J., anp D. R.: Tubercle, 1960, 
41, 51. 

Marks, J., anp D. R.: Tubercle, 1960, 
41, 133. 

V. J., 

*“XV" Internat Tubere Conf, Istanbul, Sept. 11- 
19, 1959, News Letter, December, 1959, p. 25. 


Amer Rev Tuberc, 1958, 


et al.: Amer Rev Tuberc, 1954, 


Two fluid thioglycollate media were employed, 
one without indicator and one with methylene blue 
added. They were dispensed and sterilized accord- 
ing to the originator’s directions.” Slants were also 
prepared from these two media by the addition of 
15 per cent agar. 

The inocula were prepared from vigorously 
growing ten-day-old cultures in Tween®-albumin 
medium. All cultures were centrifuged, the bac- 
terial mass was washed three times with 0.85 per 
cent sodium chloride solution, resuspended, and 
adjusted to a uniform turbidity matching barium 
sulfate standard No. 1. All tubes of fluid test 
media were inoculated with 0.1 ml. of the suspen- 
sions of washed organisms, the inoculum being dis- 
persed throughout the column of medium. The 
slants were inoculated with one double loopful of 
the same suspensions and incubated at 37°C. 

The cultures were examined and growth was re- 
corded on the third day, followed by weekly read- 
ings through the six-week period of incubation. 
Cultures not definitely negative were kept under 
observation longer, and questionable growth was 
not recorded unless stained smears showed a con- 
siderable number of organisms. 


Group IV (saprophytes): It will be immediately 
noted in table 2 that, with one exception, all four 
media permitted a rapid differentiation of the 
saprophytic group of acid-fast organisms from the 
unclassified mycobacteria and tubercle bacilli. The 
one exception was a culture of slow-growing chro- 
mogenic acid-fast organisms isolated from a water 
tap. Luxuriance of growth and absence of notice- 
able lag in growth characterize this group. 

Unclassified group: In the unclassified group, 
subdivided into Groups 1, I], and III, 13 of 14 
strains grew in fluid thioglycollate medium. The 
one growth refusal was again a chromogen. In 
most growth was characteristically slow, 
dysgonic, and often difficult to read. On solid thio- 
glycollate medium, growth was restricted to 
Groups I and II, in which all but one strain grew. 
Here the average lag in growth is much shorter 
than in the fluid medium and probably reflects ease 
of reading rather than anything inherent in the me- 
dium. Also, the character of the growth is of con- 
siderable aid in differentiation. It is delayed, trans- 
parent, and matt-like in contrast to that of the 
saprophytes, which is prompt, heavy, and opaque. 
The addition of methylene blue to either the fluid 
or the solid medium was inhibitory to growth. This 
effect was most pronounced in the fluid medium in 


cases 


*Thioglycollate medium without indicator. 
Brewer modified, B-B-L thioglycollate medium 
with dextrose and EH indicator (methylene blue) 
Brewer niodified, B-B-L. 
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TABLE 1 
MYcoBACTERIAL STRAINS AND SOURCE 


Strains of Mycobacteria 


M. tuberculosis Human virulent 


H37Rv 


Campbell 
Erdman 
Summit Park 


Human avirulent 


Avian 


H37Ra 


Sheard 


Kirchberg 


A-l 


Bovine virulent 


Ravenel 


4228-4 


Bovine attenu 


ated 
Unclassified Group I 
bacteria 


myco 


BCG 


Brownell 
Coffey 


Fobes 
Hunt 
Ruiz 


Group Il 


Group Ill 


Saprophytic myco- Group IV 


bacteria 


Chromogen 


M. 


Miscellaneous myco- 
bacteria 


M. 


butyricum 


H607 


balnei, Strain V 


. ranae 
. fortuitum (Aguis) 


. muris (OV183), vole 
bacillus 


Source 
NTA Culture Bank* 
NTA Culture Bank 
NTA Culture Bank 
NTA Culture Bank 


NTA Culture Bank 


NTA Culture Bank 
NTA Culture Bank 
NTA Culture Bank 


NTA Culture Bank 
NTA Culture Bank 


S. R. Rosenthal 


NTA Culture Bank 
NTA Culture Bank 
NTA Culture Bank 
NTA Culture Bank 
NTA Culture Bank 


NTA Culture Bank 
NTA-VA Collectiont 
NTA-VA Collection 


‘ollection 
‘ollection 
‘ollection 
‘ollection 
‘ollection 
‘ollection 


NTA Culture Bank 
Water tap isolate (Trudeau) 
NTA Culture Bank 
NTA Culture Bank 


American Type Culture Col- 
lection H607 

American Type Culture Col- 
lection 11567 

NTA Culture Bank 

A. Q. Wells through R. J. 
Dubos 

NTA Culture Bank through 
A. Q. Wells, Oxford 


* National Tuberculosis Association, Culture Bank at Trudeau Laboratory. 


+t National Tuberculosis Association 
which more than half of the strains refused to 
grow. 

M. tuberculosis group: In this group the human 
and bovine varieties of M. tuberculosis were in- 
hibited on all the 
strains grew in fluid thioglycollate medium, even 


four media, but three avian 


Veterans Administration Collection. 


in the presence of methylene blue. They were in- 


hibited, however, 


media. 


on 


both solid thioglycollate 


Miscellaneous group: The strains comprising this 


group are described briefly : 
M. balnei: Isolated from a swimming pool 
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TABLE 2 
GrowtTH OF MyYcoBACTERIAL STRAINS ON FLUID AND Sotip THIoGLycoLLATE 


Media and Appearance of Growth in Days 


Fluid Solid 
Fluid | | solid | Thiogly 
Thiogly- with Thiogly- with 
collate Methylene | Methylene 
ue 


Strains of Mycobacteria 


M. tuberculosis Human virulent H37Rv 
Campbell 
Erdman 
Summit Park 


Human avirulent H37Ra 


Avian Sheard 
Kirchberg 
A-l 


Bovine virulent Ravenel 
4228-4 


Bovine attenu- BCG 
ated 


Unclassified myeco- Group I Brownell 

bacteria Coffey 
Fobes 
Hunt 
Ruiz 


to tho 


Group Il 


coos 


Group Ill 


— 


Saprophytie myco- Group IV 
bacteria Chromogen 
M. butyricum 


Miscellaneous myco- H607 
bacteria M. balnei, Strain V 
M. ranae 
M. fortuitum (Aguis) 
M. muris (OV183), vole 
bacillus 


and known to produce lesions in the elbow of OV183): An isolate from the English field 
a human being, it has the growth pattern on mouse and pathogenic for it. On fluid thio- 
thioglycollate media of Group I] organisms glycollate medium it has the growth character- 
which it resembles in its ability to form pig- istics of Group IIT unclassified mycobacteria. 
ment only when exposed to light. The following three organisms are rapid- 
M. tuberculosis var. muris (vole bacillus growing acid-fast bacilli: H607 is presently 
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0 0 0 0 
ue 0 0 0 0 a 
0 0 0 0 
0 0 0 0 
0 0 0 0 
35 35 0 0 
35 35 0 
42 35 0 0 
o| o | 0 
0 0 0 0 
21 0 | 14 
35 0 | 7 
35 0 21 
Cole 35 0 7 
G. W. 7 14 21 
R.C. 0 0 0 
A. W. 4 0 | 
J.G. 21 0 
J.E. 56 80 o 
A. K. 80 0 0 0 
G. G. 14 21 0 0 
Ger A. R. 14 21 0 0 
wa 3 3 3 7 
28 28 21 35 
3 3 | 
3 3 3 | 
| 3 3 3 3 
4 14 3 4 
3 3 3 3 
3 3 3 3 
7 0 0 0 
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catalogued as a variety of M. smegmatis.” M. 


ranae is an acid-fast organism which grows 
rapidly at 
disease in frogs but not in 


pigs, and mice." M. fortuitum is an ubiquitous 


and produces 


guinea 


room temperature 


rabbits, 


acid-fast bacillus, has been isolated from the 
soil and from cold-blooded animals, and also 
from human and bovine infections.” The fore- 
going three strains have appeared in some 
listings as rapid-growing saprophytes.””” Their 
growth characteristics on thioglycollate me- 
dia are in accord with this. 


Growth was obtained in 22 of 23 cultures in 


which it was to be expected. All but two of the 


positive cultures grew within the six-week period 


There was only one growth failure. The hope of 
clearly differentiating unclassified mycobacteria as 
a group from the saprophytes can only be approxi- 
mated, since the unexpected growth of 3 avian 
strains and the vole bacillus place them, not in 
the group of true tubercle bacilli, but in a seem- 
ingly untenable position in the unclassified group. 
In Zinsser’s Textbook of Bacteriology, M. avian 
is referred to as M. tuberculosis var. avian.“ and 
and Brooks," in his definitive work on the vole 
bacillus recommends the name M. tuberculosis 
var. muris for this entity. Both organisms uni- 
formly produce fatal disease in their original hosts. 
This, of course, may not impair the usefulness of 
the test for clinical purposes when differentiation 
of the saprophytes from the human and the bovine 
bacilli is chiefly sought, but it does point out the 
very selective activity of thioglycollate medium 
against the human and the bovine tubercle bacilli.” 


American Type Culture Collection, ed. 6, 
Washington 7, D.C., 1958, p. 41. 

“ Reep, G. B.: In Bergey’s Manual of Deter- 
minative Bacteriology, ed. 6, Williams and Wilkins 
Company, Baltimore, 1948, p. 884. 

 Gorpon, R. E., et al.: J Bact, 1955, 69, 502. 

SeLkon, J. B., anp Mitcutson, D. A.: Tubercle, 
1959, 40, 141. 

“Sairn, D. T., et al.: In Zinsser’s Textbook of 
Bacteriology, ed. 9, Appleton-Century-Crofts, Inc., 
New York, 1948, p. 377. 

Brooke, W. S.: Amer Rev Tuberc, 1941, 43, 
806. 

Woutnsky, E., et al.: Amer Rev Tuberc, 1957, 
76, 497. 
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Another exception should also be noted. In the 
saprophytic group one strain, a chromogen isolated 
from a water tap, failed to grow promptly ; another 
chromogen in the unclassified group was a growth 
refusal. There is no ready explanation for this dis- 
crepancy. It has been reported elsewhere that suc- 
cessive transfers on egg-glycerol-potato medium 
create a condition unfavorable to subsequent prop- 
agation on thioglycollate media.” 

The addition of methylene blue to the test 
media had no effect on the saprophytic strains, but 
more than 50 per cent of the strains in the un- 
classified group were inhibited by the addition of 
methylene blue to the fluid medium. This effect 
was more moderate when methylene blue was 
added to the solid medium. 

The restrictive action of solid thioglycollate me- 
dium with or without methylene blue on the 
growth of Group III organisms contrasts sharply 
with the results obtained with the organisms of 
Groups I and 11. These latter two groups of or- 
ganisms tolerate the additional agar and the conse- 
quent aerobic growth condition very well. That 
this adaptation is not found with Group //] organ- 
isms suggests that they are as fastidious in their 
growth requirements on this medium as are the 
varieties of M. tuberculosis. 

It should be remembered that these organisms 
are not fresh isolates but have been subcultured 
and maintained on artificial media for some time 
and that the growth requirements of recent iso- 
lates may be quite different. 

In summary: The group differentiation of 34 
strains of mycobacteria based on their ability to 
propagate in fluid thioglycollate media has been 
studied. 

The differentiation of M. tuberculosis var. avium 
and muris from the human and bovine varieties by 
this method is discussed. Difficulties involving two 
chromogenic strains are recognized. The use of 
solid thioglycollate medium is evaluated and the 
inhibitory action of methylene blue in both the 
solid and the fluid thioglycollate media is noted. 


Marsorie M. 

WILLIAM STEENKEN, Jr. 
Trudeau Laboratory 
Trudeau Foundation, Inc. 


Ne w York 


Saranac Lake, 


March 21, 1961 
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A STUDY OF PROLONGED INCUBATION OF CULTURES 
FOR MYCOBACTERIUM TUBERCULOSIS 


Before the use of chemotherapy in the treat- 
ment of tuberculosis, a specimen cultured for M. 
tuberculosis was considered negative when no 
growth of tubercle bacilli occurred within eight 
weeks after inoculation. A specimen which was 
positive for M. tuberculosis on microscopy rarely 
failed to yield a positive culture. With the advent 
of chemotherapy, negative cultures from specimens 
positive on microscopy became more frequent. For 
this reason, incubation beyond the conventional 
eight-week period was recommended by several 
workers.’ 

In this laboratory, the use of the prolonged incu- 
bation method was started several vears ago. This 
report contains the results of a five-year study, 
during which time all cultures for M. tuberculosis 
were incubated for five months. The importance of 
prolonged incubation depends on the significance 
attributed to the “late growers” (cultures becom- 
ing positive after eight weeks’ incubation). 


All cultures for M. tuberculosis were incubated 
for eight weeks and examined twice weekly for 
growth of tubercle bacilli. If no growth occurred 
within eight weeks, cultures were further incubated 
for a total of five months after inoculation. They 
were inspected at monthly intervals. Cultures 
which became positive for M. tuberculosis within 
the first “conventional” eight weeks of incubation 
are referred to as “conventional cultures” as op- 
posed to “late growers” which grew only after the 
first eight-week period. Lowenstein-Jensen medium 
and Tarshis blood agar medium* * were used for all 
cultures. 


A total of 6,717 cultures were inoculated. As is 
1525 cultures (22.7 per cent) of 
within the first eight 
weeks. During the prolonged incubation time, that 
is, at the end of five months, an additional 60 cul- 
These are 
the late growers which brought the positive cul- 
tures to 1,585 (23.6 per cent) of the total. 

The 60 late growers represent 09 per cent of the 
total cultures inoculated. While this appears to be a 


shown in table 1, 


the total became positive 


tures became positive. referred to as 


verv small percentage of the total, nevertheless, 


*Wius, H. et al.: Trans Amer Clin Climat 
Ass, 1955, 67, 132. 

* Jones, A. W., ano Gentry, W. H.: Amer Rev 
Tuberc, 1955, 77, 319. 

*Kennepy, H. E., et al.: 
1958, 77, 802. 

*Tarsuis, M.S.: J Lab Clin Med, 1952, 40, 628. 

*Remiscu, E. H., anp Kavurmann, W.: J Lab 
Clin Med, 1955, 44, 329. 
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the late growers constitute 3.8 per cent of all posi- 
tive cultures (1,585) obtained during the five- 
month incubation time. This 38 per cent positive 
yield would have been considered negative if in- 
cubation had been terminated at the end of eight 
weeks. 

The late growers were obtained from 49 sputum 
specimens, 4 gastric washings, 2 bronchial secretions, 
one chest fluid; 2 were obtained from pus in the 
chest wall, and one from postoperatively aspirated 
chest fluid. 

The 60 late growers represent a total of 43 pa- 
tients. Thirty-one of these one late 
grower each, 7 patients had 2, and 5 had 3 late 
growers each. Sixteen of the late growers were cul- 
tured from found to be 
positive for M. tuberculosis on microscopy. 

There were 12 patients who received no treat- 
ment prior to the isolation of the late growers. In 
5 of these patients, the late grower was the only 
positive culture obtained. Three patients had only 
one other conventional culture, and the remaining 
4 patients had several positive cultures. 

Thirty-two patients were treated before they 
yielded late growers. (One of the patients falls into 
both groups because he had late growers before as 
well as during treatment.) Some of these patients 


produced 


specimens which were 


had several hospital admissions to our hospital and 
elsewhere. All of these patients also had positive 
conventional cultures, although 4 of these patients 
had late growers only during their most recent re- 
admission at our hospital. Among this group of 
32 patients, 21 had only one late grower and 11 
patients had more than one late grower each. These 
data are presented in table 2. 


Treated patients received PAS and either strep- 
tomycin and/or isoniazid. The total average length 
of treatment with each drug, as shown in table 3, 
includes all of the chemotherapy received, even 
though in many patients it was interrupted by 
intervals of no treatment. The treated patients 
were divided into two groups: those with one 
late grower and those with several late growers. 

The average treatment time with streptomycin 
was fourteen months in the first group and thir- 
teen months in the second group. The average 
length of treatment with PAS was eleven and 
eighteen months, while nine and eleven months 
was the average length of time for isoniazid treat- 
ment in the first and second group, respectively. 


* * * 


The value of prolonged incubation depends on 
the significance of the late growers in diagnosis 
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TABLE 1 
Aut Cuutrures INocuLatTep 
M. 


RESULTS OF 


Number 


Length of Incubation 


months 
5 months 


& weeks 


Total cultures 6,717 6,7 
Positive cultures 1,525 1, 
Negative cultures 5,1925,132 
Late growers 60 


growers represent 3.8 per cent of all cultures posi- 
tive for M. tuberculosis. The late growers in 5 
(12 per cent) of the patients were of real diagnostic 
value as there were no other positive cultures. In 


3 additional patients there was only a single other 


patients, the late 
growers that tubercle 
bacilli were still being discharged by the patients 
during a readmission. In 9 
patients, whose late growers were the last cultures 


culture. In 4. other 


the only 


positive 
were indication 


particular hospital 
positive for M. tuberculosis, prolonged incubation 
indicated that 
longer than conventional cultures would make it 


the period of infectiousness was 


TABLE 2 
Revationsuip oF Late Growers iN UNTREATED AND TREATED PATIENTS TO THE 
PRESENCE OF OTHER CONVENTIONAL CULTURES 


Patient Group 


Patients not treated One late grower 


One or more late growers 


Patients treated 


One late grower 


Two or three late growers 


Total 


Presence of Late Growers 


One or more late growers 


Number 
of Late 
Growers 


Number of 


Presence of Conventional 
Patients 


ultures 


None 


Yes 


None during cur 
rent readmission 
Yes 
Yes 


* One patient had late growers before and during treatment; therefore, he is counted twice and the 
total is 44 instead of 43, the actual number of patients. 


TABLE 3 
of LATE GROWERS TO 
or TREATMENT 


LENGTH 


Length of Treat 


Number Number ment in Months 


Patient Group of of Late 
Patients Growers 


Patients with one 
late grower 
Patients with 
than one 

grower 


more 
late 


*SM — Streptomycin; PAS — Para-aminosali 


eylie acid; INH—Isoniazid. 


and therapy and on the effort which prolonged 
incubation requires. The opinions on this matter 
Some believe that the results obtained by 
effort 
put into it because they obtained no diagnostically 


vary 
prolonged incubation do not warrant the 


significant cultures.” In the present study the late 


* Howarp, O. P., et al.: Amer Rev Tubere, 1954, 
69, 307. 


appear. These positive results would seem to indi- 
cate that they outweigh the inconvenience of pro- 
longed incubation. Cultures checked after 
the first eight weeks only once a month, which 
is only three times before discarding them. Ken- 


were 


nedy and associates® ascribed definite value to ex- 
tended incubation. The percentage of diagnosti- 
cally late-growing 
report was similar to that in the present study. 


significant cultures in their 
The present writers are in agreement with their 
conclusions that extended incubation was justi- 
fiable because late-growing strains were of signifi- 
cance in diagnosis as well as in evaluating the 
state of infectiousness of patients 

The length of treatment with streptomycin and 
isoniazid did not significantly vary in patients 
with one late grower only as compared with sev- 
eral. The duration of treatment with PAS, how- 
ever, was longer in the second group. 

Much effort is put into improving media and 
cultural techniques in general in order to prove 
the presence of viable tubercle bacilli in patients’ 
specimens by culture. Regardless of the question 


of what causes delayed growth of M. tuberculosis, 
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it seems that every effort should be made to re- 
cover viable tubercle bacilli by culture, even with 
the aid of prolonged incubation. 

In summary: Over a period of five years, cul- 
tures for M. tuberculosis were incubated for five 
months instead of for the usual eight weeks. Some 
of these cultures yielded positive growth only after 
the usual eight-week incubation period. This 
would seem to indicate that, unless prolonged 
incubation is carried out, the diagnosis of tubercu- 
losis may be missed, in questionable cases particu- 
larly. Furthermore, it 


indicates that in some in- 
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stances viable bacilli are still being discharged 
while, without prolonged incubation, this 
of infectiousness would be overlooked. The 
longed incubation of cultures for 
is considered worth while 


state 
pro- 
M. tuberculosis 
from a diagnostic, a 
therapeutic, and an epidemiologic point of view. 
E. H. 
W. Kavurmann 
Laboratories of the 


Westfield State Sanatorium 
Westfield, Massachusetts 


April 17, 1961 
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Correspondence 


4 MICRO-NIACIN TEST FOR DIFFERENTIATING HUMAN 
TUBERCLE BACILLI FROM OTHER 


MYCOBACTERIA 


To the Editor of the American Review of Respira- 
tory Diseases: 


In correspondence which recently appeared in 
the Review, Gutiérrez-Vazquez' raised several ques- 
tions regarding the publication of my paper*® on a 
modified Konno niacin test which, he stated, dupli- 
cates in part a modified procedure he had de- 
scribed He that I 
failed to quote his work. In view of apparent mis- 
understanding, I feel the matter should be clarified 


previously also mentions 


For some time before Gutiérrez-Vazquez pub- 
lished either of his two papers, our laboratory had 
been using and working on the method which I de- 
scribed? Publication of the results was postponed, 
however, until more data could be accumulated 
Unfortunately, I had failed to see his first paper. I 
did, however, see his second paper which appeared 
in the Review several months after the acceptance 
of my first paper® by the same journal. After publi- 
cation of the second paper by Gutiérrez-Vazquez I 
undertook several additional studies** in which his 
method was compared with mine. In these investi- 
gations not only were both of his papers properly 
acknowledged, but everything possible was done 
to evaluate both methods carefully and objec- 
tively 

Some of the procedures in my method were suf- 
ficiently different by Gu- 
tiérrez-Vazquez publication of 
The following 


from those described 


to justify my 
method as a modified procedure. 
are examples: 

1. Gutiérrez-Vazquez advocated that whole cul- 
tures of Léwenstein-Jensen medium be autoclaved 
after adding water to them. This resulted in the 
loss of large numbers of cultures from the disrup- 
tion of the medium and loss of the water extracts 
despite all precautions to prevent this. I recom- 
mended autoclaving the water extracts after they 

Gutrérrez-VAzquez, J. M.: Amer Rev 
Dis, 1961, 83, 600. 

*Tarsuis, M. 
$2, 82. 

* Gutrérrez-V Azquez, 
Microbiol, 1958, 1, 287. 

J. 
Dis, 1960, 81, 412. 

*Tarsuis, M. S.: 
82, 733. 

*Tarsnis, M. 8.: Manuscript in preparation. 

*Tarsuis, M. 8.: Amer J Clin Path (in press). 

*Tarsuis, M.8.: Tubercle, 1961, 42, 101. 


Resp 
Amer Rev Resp Dis, 1960, 


J. M.: Rev Lat Amer 


M.: Amer Rev Resp 


Amer Rev Resp Dis, 1960, 
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were removed from the cultures. This proved to be 
much simpler and prevented the loss of any of the 
extracts. 

2. Gutiérrez-Vazquez claimed that the high 
temperature of autoclaving gives better extrac- 
tion of niacin than room temperature. This could 
not be confirmed. 

3. The Tween®-albumin niacin test medium 
which I deseribed* was found more useful for per- 
forming niacin tests than the Léwenstein-Jensen 
and other types of media. 

4. Finally, inexpensive disposable plastic straws 
were recommended in place of the more expensive 
serologic and other types of glass pipettes. Also, it 
was found that cotton swabs and serologic tubes 
could be substituted for porcelain spot plates when 
performing the test. 

Investigators may, and do, develop techniques 
independently without prior knowledge of similar 
work 
an incident himself in his paper’: “Independently, 


Indeed, Gutiérrez-Vazquez mentions such 


Runyon and his associates” have proposed more 
recently a modified procedure based on a similar 
principle, ie. the extraction of niacin from cul- 
tures on solid medium.” Here, Gutiérrez-Vazquez 
refers to a water extraction method for niacin simi- 
lar to his. Over three vears ago I had also inde- 
pendently observed the usefulness of this method 
for this purpose. 

Despite the fact that the first paper of Gutiérrez- 
Vazquez appeared before the report of Runyon 
and his co-workers, the latter investigators also 
failed to quote the earlier paper by Gutiérrez- 
Vazquez, but I am certain that this, as in my own 
case, was the result of an unintentional oversight 
and the close timing of the publication of each re- 
port. 

It is regrettable that prior work of a similar 
nature is overlooked. I could quote instances in 
which not only my antecedent work, but that of 
many others, has not been acknowledged properly 

I am certain that if Gutiérrez-Vazquez will take 
a new and a more careful look at my second re- 
port,’ and if he will also read my subsequent papers 
to be published, he will see that his work has been 
carefully acknowledged and compared. Further- 
more, it should be clear to him that no slight of 
his work was intended. 

Mavrice 8. Tarsus 

Medical Research Laboratory 

Veterans Administration Hospital 

Alexandria, Louisiana 


April 20, 1961 


"Runyon, E. H., et al.: Amer Rev Resp Dis, 
1959, 79, 663. 
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Books 


Human Prrvurrary Hormones. CIBA Foundation 
Colloquia on Endocrinology, Vol. XIII. Edited by 
G. E. W. Wolstenholme and C. M. O'Connor. Pp. 
336, Little, Brown and Company, Boston, 1960. 
Price, $9.50. 


The high quality of previous CIBA Foundation 
publications in the field of endocrinology is main- 
tained in this human pituitary hor- 
mones. Although the majority of papers deal with 
growth hormone and gonadotropin, frequent ref- 
erence to other trophic substances is made during 
the discussions. There are also papers dealing with 
thyrotropin, corticotropin, and melanocyte-stimu- 
lating hormone. However, these subjects occupy 
considerably volume than material 
pertaining to growth hormone and gonadotropin. 
Prefacing the basic papers on chemistry and physi- 


volume on 


less of the 


ology of the trophic hormones are most interesting 
opening remarks by the chairman, reviewing in 
succinet fashion the advances that have been made 
in this field. A paper on the roentgenographic 
anatomy of the human pituitary should be of in- 
well as workers 
since the discussion by members of the symposium 


terest to clinicians as research 
reviews the experience with local implantation of 
yttrium needles in the anterior pituitary. The meta- 
bolic actions of human growth hormone are thor- 
oughly discussed by authorities in the field. There 
is also a timely paper on immunologic studies of 
human growth hormone. 

Although it is appreciated that a conference of 
this sort must of necessity be limited, it is un- 
fortunate that more time was not devoted to a 
discussion of corticotropin, melanocyte-stimulating 
hormone and, especially, thyrotropic hormone. 

The reader will find the charts and tables to be 
of significant aid, as well as the bibliographies 
which follow The references 
cited, although very few, are most pertinent. 


each presentation. 
Me vin Horwitn 
The New York Hospital— 
Cornell Medical Center 
New York, New York 


Drves or Edited by Walter 
Modell. Pp. 958, The C. V. Mosby Company, St. 
Louis, 1960. Price, $13.50. 


This most informative book is not merely a re- 
print of the 1958-1959 edition; it is truly revised, 
with eight new chapters added. It encompasses the 
knowledge of forty-seven leading clinicians, phar- 
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macologists, and scientists, and covers essentially 
all categories of disease. 

Its purpose, according to the editor, is to provide 
“expert opinion designed to provide the American 
physician with a comprehensive source of clear 
concise, authoritative and practical answers to the 
continually recurring question of which drug in a 
rapidly changing scene is, at the critical moment, 
the ¢lrug of choice for an actual theraeputie prob- 
lem.” This book provides exactly this. 

At a time when new drugs are discovered almost 
more rapidly than they can be evaluated, how- 
ever, the first two chapters of the book are of 
special interest. One, written by the editor, and 
the wther, a joint effort by Llovd C. Miller, Di- 
rector of Revision, Pharmacopeia of the United 
States, and Albert H. Holland, former Medical 
Director of the Food and Drug Administration, 
they outline the scientific bases on which a drug, 
or one form of a drug in contrast to another, 
should be selected for any given situation. These 
two chapters alone warrant the thoughtful con- 
sideration of all who are concerned with the ad- 
ministration of drugs. 

This book valuable reference 
work, and the authors are to be congratulated on 
making an important contribution. 


will serve as a 


Guapys L. Hospy 

Special Research Laboratory 
Veterans Administration Hospital 
East Orange, New Jersey 


Resprration: Physiologic Principles and Their 
Clinical Applications. By P. H. Rossier, A. A. Biihl- 
mann, and K. Wiesinger. Edited and translated 
from the German edition by P. C. Luchsinger and 
K. M. Moser. Pp. 505, the C. V. Mosby Company, 
St. Louis, 1960. Price, $15.75. 


Drs. Luchsinger and Moser are to be congratulated 
for making available in English the comprehensive 
and authoritative text by Rossier, Biihlmann, and 
Wiesinger. The first part of the book contains 120 
pages on the normal physiology of respiration. 
This is as lucid a presentation of this difficult ma- 
terial as can be found anywhere. The discussion of 
alveolar gas and dead space as functional con- 
cepts is particularly full since Rossier and his as- 
sociates made major original contributions in this 
area. Relatively little is said of the single-breath 
methods which approximate anatomic dead space. 
The discussion of oxygen and carbon dioxide dis- 


iN 
3 
. 
ne 
| 
> 
ad 
2) 
ae 
cr 
i= 
= & 
: 


156 


sociation curves and acid-base balance is excellent. 
The different evaluating diffusion 
across the alveolar membrane are described, but 
here the presentation is not sufficiently complete 


methods for 


for the uninitiated reader to obtain a firm grasp of 
the subject. 
Part Two consists of 80 pages on investigative 


function, including sec- 


methods in pulmonary 
tions on the examination of blood gases and on 
cardiac catheterization. Part Three, dealing with 
the pathophysiology of respiration, includes a de- 
scription of the characteristics of the different pul- 


monary insufficiencies, categorized according to the 
Zurich School. The different forms of pulmonary 
hypertension are also discussed. Part Four deals 
with specific pulmonary diseases and also with the 
influence of various nonpulmonary factors upon 
pulmonary function. Here the reader will find ex- 
amples and discussion of almost every pulmonary 
condition he can think of. The authors have made 
a particular study of chronic cor pulmonale, to 
which an entire chapter is devoted. The book con- 
cludes with an exceptionally complete bibliogra- 
phy, 80 pages long and organized according to 
subject. 

This book has scope, depth, and continuity. 
There are gaps, such as the newer work on surface 
tension, respiration in infants, and mouth-to-mouth 
resuscitation, but far more remarkable is the 
amount of information which is included. The style 
and point of view are consistent throughout, since 
the entire book was written by men who worked 
closely together. Here one savors the accumulated 
knowledge and experience of true scholars in the 
field of respiration. 


Ricuarp L. 
The Johns Hopkins Hospital 
Baltimore, Maryland 


Superose. Alteracdes Pulmonares Relacionadas com 
a Inhalacio das Poeiras de Cortica. By Lopo de 
Carvalho Cancella. Pp. 282, thesis presented to 
the Faculty of Medicine in Lisbon, 1959. 


a benign fibrogenic pneumoconiosis 
The name 


which is 


Suberosis is 
caused by the inhalation of cork dust 
is derived from the Latin word “suber,” 
the name of the particular oak from which cork 
is extracted. The disease was identified in 1949 by 
Dr. Lopo de Carvalho Cancella, in Portugal, when 
he was the director of a tuberculosis dispensary 
for workers employed in the cork industry. The 
number of workers in this dusty trade in Portugal 
amounts to 30,000, this industry being one of the 
greatest sources of wealth of the country 

Cork dust contains 1 to 3 per cent silica. How- 
suberosis, and microscopic 


ever, in macroscopic 


BOOKS 


anatomic examinations show only an atypical 
fibrosis without silicotic nodules. 

The functional symptoms of this pneumoconio- 
sis usually appear about five years after contact 
with cork dust, and the roentgenographic symp- 
toms of reticulation and micronodulation appear 
about ten vears after the functional symptoms. 

Although it is only a benign pneumoconiosis, 
the clinical picture may be complicated by pneu- 
mothorax, tuberculosis, and chronic cor pulmonale. 

In addition to these facts, the author and dis- 
coverer of this disease presents a total review of 
the problem. Initially the reader is acquainted with 
the problems pertaining to the cork industry, ie., 
manipulation, preparation, and industrialization, 
which result in the formation of dust. The compo- 
sition of cork is studied by chemical analysis, 
spectrography or, better still, diffractography. The 
chapter on experimental research is one of the 
most interesting of the book. Rabbits and guine: 
pigs were submitted to the action of cork dust by 
various methods. The dust was seen to be highly 
pathogenic, producing characteristic lesions in the 
lungs. Several chapters are devoted to diagnosis. 
A detailed history of the exact type of work per- 
formed by the patients, study of the symptoms, 
physical diagnosis, laboratory procedures, bron- 
choseopy, bronchial biopsy, and respiratory fune- 
tional tests are discussed in a_ straightforward 
manner. The roentgenographic picture and tech- 
niques are studied in minute detail. Roentgeno- 
grams, planigrams of prime quality, and broncho- 
grams are beautifully reproduced. To honor the 
tradition of the author’s school, there is a perfect 
chapter on angiopneumography. The pathology of 
this new pneumoconiosis is based on the study of 
resection and necropsy material in five patients. 
Chapters on differential diagnosis, complications, 
and evolution complete the cohesive picture of 
suberosis. 

The book is well produced on art paper and there 
are 171 illustrations. There is a summary of 20 
pages in English, French, and German, allowing 
the foreign reader an understanding of the sub- 
Without doubt, the author deserves congratu- 
monograph he has 


ject 
lations for the remarkable 
written, 
José Fernanpo CarNetro 
Faculdade de Medicina 
Porto Alegre, Brazil 


CurnicaL Applications oF BroncnoLtocy. By Dezo 
Kassay. Pp. 225, The Blakiston Division, McGraw- 
Hill Book Company, Inc., New York, 1960. Price, 
$15.00. 


This small volume contains information for phy- 
sicians interested in the tracheobronchial tree and 
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is a primer for those who wish to learn the tech- 
niques of bronchoscopy and bronchography. The 
subject is introduced by excellent chapters on 
anatomy and the normal and disease physiology 
of the bronchial tree. Succeeding chapters describe 
in detail the method of bronchoscopy and present 
able discussions of the common diseases 
which can be visualized by or treated with the 


bronchoscope. 


more 


Considerable coverage is given to the broncho- 
graphic bronchial The 
chapter on bronchopulmonary segmental anatomy 
is comprehensive and well presented. There are no 


appearance of diseases. 


illustrations showing the endoscopic appearance of 
tracheobronchial lesions. This may be a limitation 
in a book which is written primarily for the gen- 
eral practitioner and the physician interested in 
bronchoscopy who wish to use the bronchoscope 
in medical practice. 

The author received his medical degrees and 
training in otolaryngology in Hungary before com- 
ing to the United States. Accordingly, the selected 
international, something which is 
sometimes lacking in today’s text books. 


references are 


THANe Ascu 

ISRAEL STEINBERG 

The New York Hospital— 
Cornell Medical Center 

New York, New York 


FUNDAMENTALS AND PossiBILiTIes IN ANnTI-TuBERCU- 
Losis Vaccination. By Richard Prigge and Gunther 
Heymann. Pp. 108, University of Toronto Press, 
Toronto, Canada, 1960. Price, $5.00. 


So much has been written on the subject of BCG 
in the prophylaxis of tuberculosis that a great many 
physicians throughout the world have concluded 
that its use provides an effective answer to the 
problem. This opinion was reinforced by the ac- 
ceptance of BCG by the World Health Organiza- 
tion of the United Nations for its distribution and 
use throughout the world. 

The thesis of this volume is that the subject is 
far from closed, and that both the safety and 
efficacy of BCG are still open to question. 

Prigge and Heymann, of the Paul Ehrlich In- 
stitute in Frankfort am Main, Germany, have re- 
viewed the literature fully and have concluded 
that, as yet, there is no suitable prophylaxis against 
tuberculosis. To quote a few words from the last 
paragraph in the book, “...we have, as of now, 
progressed little beyond the accomplishments of 
Robert Koch.” 

As might be expected, a large portion of the 
chapter on “Methods of Vaccination” is given over 
to the subject of BCG. And, as has been so often 
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done in the past thirty-five vears, the attack on 
BCG has been leveled primarily against the sta- 
bility of the vaccine and the possibility of its re- 
turn to virulence. There has been general ac- 
ceptance by almost all workers in the study of 
BCG that it 
potency cannot be considered stable. But, as the 


is not a fixed vaccine and that its 
authors of the volume state, numerous experiments 
on animals as well as many studies on human be- 
ings have demonstrated that a return of BCG to 
its former pathogenic state is highly unlikely. Dr. 
Arvid Wallgren is quoted as advising mass vaccina- 
tion of all children in Sweden in 1955, but retracting 
this statment one year later, stating, “It is no longer 
possible to maintain that BCG vaccination is al- 
ways innocuous.” But Wallgren does not repudiate 
the vaccine, and today still recommends its use 
in countries and areas where there is a very high 
exposure hazard and in small children who are faced 
with the hazard of exposure. Wallgren is of the 
opinion that the hazard of tuberculosis during the 
dangerous vears is far greater than the hazard that 
might occur from BCG vaccination. 

More than 100 million children and young per- 
sons have been vaccinated since the introduction 
of BCG by Calmette, and it is too early as yet to 
draw any definite conclusions as to its real efficacy. 

A review of the massive literature on the effec- 
tiveness of BCG is presented, and the authors con- 
clude that there is no scientifically proved evi- 
dence that such vaccination adequately controls 
tuberculosis, and that the value or worthlessness 
of the method is still undecided. 

The vole bacillus is discussed as worthy of much 
greater study. This bacillus need not be attenuated 
by difficult procedures, as is the case with BCG, 
and its degree of virulence is stabilized, which can- 
not be said of BCG. The strain was discovered in 
1937 and has been continuously passed down. It 
has the same virulence today as when first isolated. 
Although there is not vet sufficient evidence that 
the vole bacillus is superior to BCG in the pro- 
phylaxis against tuberculosis, the tuberculin allergy 
produced by vole vaccination is higher than that at- 
tained by BCG. 

The with killed tu- 
bercle bacilli are also presented, several of which 
showed an efficacy reported as being equal to that 
attained by BCG. The studies on vaccination with 
body components of metabolic products of tu- 
bercle bacilli are presented, but such studies are still 
too few and the results too inadequate for any 
definite conclusion. 

The bibliography on the subject is most com- 
plete, containing approximately 700 references. 

This is a book well worth reading by all who are 
interested in the subject of prophylaxis against 
tuberculosis. In the opinion of this reviewer, how- 
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ever, it attempts to discredit the use of BCG. There 
is no material relative to lyophilized BCG and other 
efforts to stabilize the One is left with 
the impression that little evidence is presented in 
BCG, but almost all of the 
against it is reported 

It must be acknowledged that BCG vaccine is un- 
stable in potency and in virulence. This does not 


vaccine 


favor of evidence 


mean, however, that if methods of stabilizing the 
vaceine were perfected it would not be highly 
effective 
the vole bacillus, killed tubercle bacilli, and meta- 
bolic products of the tubercle bacilli 


Experiments should be continued on 


This reviewer cannot agree with the authors of 


this volume that we have “progressed little be- 


yond the accomplishments of Robert Koch.” 


Mitton I. Levine 
Cornell University Medical College 
New York, New York 


Acute Pertcarpitis. By David H. Spodick. Pp. 182, 
Grune & Stratton, Inc.. New York, and London, 
1959. Price $6.50 


This excellent monograph fulfills the desire of its 


author to provide a “single integrated source of 


BOOKS 


information” about the pericardium. Reviewing 
some 750 references, Dr. Spodick has written a book 
which is factual, entertaining, and easily read in a 
single evening. The first section deals with the 
anatomy, physiology, and pathologic physiology of 
the pericardium. The second section deals with the 
pericarditis and discusses the 


various types of 


clinical characteristics, diagnostic considerations, 
and specific therapy of each etiologic entity. While 
writing primarily as a clinician, the author has in- 
cluded considerable experimental material to clarify 
bedside observations. 

An extensive bibliography considerably enhances 
the value of the monograph. A list of eponyms in 
pericarditis, ranging from Auenbrugger’s sign to 
Wenckebach’s sign, has also been included and pro- 
vides historical perspective. 

This small volume is recommended to all phy- 
both a text and a readable 


siclans as reference 


monograph well worth perusing from cover to 


cover. 


StepHen M. Ayres 

Department of Medicine 

Cornell University Medical College 
New York, New York 
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American Thoracic Society 


Medical Section of the National Tuberculosis Association 


NOTICES 


The following dates and locations of the next three annual meetings of the National Tu- 
berculosis Association and the American Thoracic Society have been selected and approved: 
1962—Miami Beach, Florida—May 20-24 

1963—Denver, Colorado—May 12-16 
1964—New York, New York—May 24-28 


XI NATIONAL CONGRESS OF TUBERCULOSIS AND VI BRAZILIAN 
CONGRESS OF THORACIC DISEASES 


Both the XIth National Congress of Tuberculosis (of Brazil) and the VIth Brazilian Con- 
gress of Thoracic Diseases will be held in Pérto Alegre from November 12-18, 1961, under the 
auspices of the Brazilian Federation of Tuberculosis Societies and the Brazilian Chapter of 
the American College of Chest Physicians. 

The official topics of the XIth National Congress will be a re-evaluation of BCG, allergy 
in tuberculosis, and treatment of the tuberculous cavity, while the main subjects of the VIth 
Brazilian Congress will be angiocardiography in the diagnosis of congenital heart diseases, 
bronchostenosis, and a symposium on “pulmonary parasitosis”; both congresses will also pro- 
vide for free discussion of miscellaneous topics. 

A full social program is planned, including excursions to the Argentine for those participa- 
ting in the XIIIth Argentine Congress of Tuberculosis and Pneumonology which takes places 
in Bahia Blanca, Argentina, from November 20-24, immediately following the congresses in 
Porto Alegre. 

Further information may be obtained by contacting Dr. Danilo Tschiedel, President of the 
Brazilian Federation of Tuberculosis Societies, or Dr. Manoel Madiera da Rosa, President of 
the Brazilian Chapter of the American College of Chest Physicians, at Rua Uruguay, Pérto 
Alegre, Rio Grande do Sul, Brazil. 
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The Editor recognizes the inevitable incompleteness and arbitrary selectivity of any abstract- 
ing service, including this one. It is his belief that the usefulness of the present Abstracts section 
will be enhanced if the reader is informed of the general purpose of the abstracts and the criteria 
employed in their selection. 

It is the purpose of the Abstracts section to acquaint the diversified and international reader- 
ship of the Review with the gist of original and scientific articles which are related to the gen- 
eral subjects of tuberculosis or respiratory diseases implicit in the title of the journal. In this 
connection, 40 abstracters systematically review 239 journals which represent 36 countries and 
which are published in 22 languages. In most instances, abstracters cover journals in fields of 
their special competence. It is evident that the diverse interests of the readers of the Review 
dictate a balanced selection of clinical, laboratory, and epidemiologic studies. Such selection 
will often preclude the publication of articles equal in scientific merit to many presented here. 

In the publication of abstracts, cognizance is taken of the extent to which the journals yield- 
ing them are circulated. Articles from journals of wide circulation may be mentioned by title 
only. This space-saving device is also employed for articles which defy condensation without the 
omission of essential data or discussion. The attention of readers is thus directed to the existence 
of papers which are no less important because they are not summarized. 
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ABSTRACTS 


NONTUBERCULOUS 
THORACO-PULMONARY DISEASE 


Psychologie Aspects of Bronchial Asthma. 5. 5. 
Kairpxe*. AMA J Dis Child, December, 1960, 
100: 935-941. (*U. of Colorado School of Med., 
Denver) 

A few simple statements may summarize the 
factors which contribute to the genesis of asthma. 
First of all, there must be an allergic constitution. 
Environmental conditions, both specific antigenic 
substances and nonspecific factors, can then stimu- 
late this constitution, with the subsequent devel- 
of allergic The emotional 


opment symptoms. 


problems confronting the asthmatic child are, in 


fact, a environmental condition which 


may in some cases, especially in the recalcitrant 


type of 


group of assume importance. 
There is, however, a note of caution to be sounded 
against an emotionally 
induced asthma. When a parent, night after sleep- 
less night, observes his child wheezing and gasping 
for breath, litthe wonder that he or she appears 
overwrought the next morning in the office and 
impresses one as a hysterical parent who is prob- 
ably the cause of the child's asthma. This apparent 
hysteria may be a sign of bewilderment and a re- 


patients, supreme 


over-hasty diagnosis of 


sult of asthma—not a causative factor (Author's 
summary )—M. J. 


Chronic Bronchitis: Changes in the Bacterial 
Flora of the Sputum Associated with Exacer- 
bations and Long-Term Antibacterial Treat- 
ment. A. W. Coorer*, G. M. Wittiamson, and 
K. Zrxnemann. Brit J Dis Chest, January, 1961, 
55: 23-29. (*School of Med., Leeds, England) 
Viabk H. influenzae and 

pheumococe: were carried out on sputum specimens 

from selected bronchities producing purulent spu- 
tum and known to harbor noncapsulated H. in- 
of the About half of the 
patients received continuous treatment with oxy- 
tetracycline and a triple sulfonamide, 1 gm. of 
each daily, from October to April; the others re- 


bacterial counts of 


fluenzae most time. 


ceived indistinguishable dummy capsules and tab- 
lets. Therapy was reversed in the following 6 
winter months so that patients who had not been 
treated previously received treatment, and those 
who had been treated received dummy capsules 
and tablets. In the majority of bacterial counts, 
H. influenzae was present in considerably greater 
numbers than the pneumococcus. Long-term, low- 
dosage oxytetracycline-triple sulfonamide therapy 
does not effect an appreciable reduction of counts 
of statistical significance during the 6-month winter 
periods except when exacerbations occur. This re- 


duction of bacterial counts in exacerbations is 


confined to H. influenzae. Oxytetracyline-triple 
sulfonamide therapy, with the comparatively low- 
dosage schedule used, was found to have no effect 
in altering the incidence of acute exacerbations, 
but there was evidence to show that it significantly 
reduced the ratio of total time spent in bed, out 
of work, or both, to total duration of exacerbations. 
Only 2 of 12 strains from patients after 6 months 
oxytetracycline-sulfo- 

fivefold increase of 


combined 
showed a 


of continuous 
namide treatment 
resistance to oxytetracycline—M. J. SMALL 


Biologically Active, N ing Bronchial 
Carcinoid with Left Heart Syndrome (in 
Yerman). H. Bernueter*, H. Enrincer, P. Her- 
stracHer, O. Kraupp, V. Lacunirt, I. 
Mayer, and M. Wenzi*. Wien Klin Wehr, De- 
cember 2, 1960, 72: 867-873. (*Pharmakologisches 
Institut der Universitaet Wien, Austria) 

The case history is presented of a 31-year-old 
female patient in whom roentgenographic exami- 
nation of the chest showed 2 round shadows behind 
the heart. Flushes, rise of blood pressure, and 
pulmonary edema occurred, caused by 5-hydroxy- 
tryptamine. Signs of involvement of the mitral and 
aortic valves were found. The excretion of 5-hy- 
droxy-indol-acetic acid in the urine was higher 
than normal; it amounted to up to 60 mg. in 24 
hours. Both tumors were resected by lobectomy. 
The patient died 4 days after the operation and 
showed signs of conduction disturbances. Histologic 
examination showed, in decreasing intensity, 
severe changes in the media and adventia of the 
the pulmonary veins, coronary 
vessels, kidney arteries, and the peripheral ar- 
The valves of the left heart showed 
fibrosing There were fresh subendo- 
cardial hemorrhages in the ventricular septum 
which probably were the cause of death. The 2 
tumors presented the histologic appearance of 
carcinoids and contained 250 y per gm. of 5-hy- 
droxytryptamine.—G., C. Lerner 


tumor vessels, 
teries. 


processes. 


The Erythrocyte Sedimentation Rate in Carci- 
noma of the Bronchus. B. P. Harroip* and 
P. R. Stave. Brit J Dis Chest, January, 1961, 55: 
1-5. (*St. Bartholomew's Hosp., London, Eng- 
land) 

The erythrocyte sedimentation rate (ESR) was 
studied in a series of 301 patients with carcinoma 
of the bronchus. The ESR was found to be ele- 
vated in 826 per cent of these cases. In adenocarci- 
nomas, the ESR was normal in 375 per cent of the 
cases. With normal ESR, the growth was confined 
to the lung or to the lung plus the intrapulmonary 
nodes in 57.7 per cent of the cases. The ESR was 
not considered to be of much help in the differ- 
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ential diagnosis of cases of carcinoma of the bron- 
chus. The level of ESR was not reliable in esti- 
mating the prognosis of carcinoma of the bronchus. 
The ESR is an investigation which appears to 
have very little value in this disease (after 
authors’ summary ).—M. J. 


“Acute Wheezy Chests.” J. Fry*. Brit Med J, 
January 28, 1961, No. 5221: 227-232. (*Becken- 
ham, Kent, England) 

Three hundred and twenty-seven patients suf- 
fering from wheezing and seen over a 10-year 
period were divided into 3 clinical groups: wheezy 
children, 126; asthmatics, 98; and chronic bron- 
chities, 121. Eighteen patients were included in 
more than 1 group. Although 12 of the wheezy 
children were eventually diagnosed as asthmatics, 
the majority were probably examples of chronic 
bronchitis. At the end of the observation period, 
87 per cent had ceased to have attacks and 9 per 
cent had only minor and insignificant ones. Fifty- 
three per cent of the asthmatics had symptoms in 
the first 10 years of life. Although there were 3 
deaths in this group, in only 7 per cent was there 
any severe disability. The prognosis was better if 
the onset of disease occurred in childhood. 

—E. A. Riey 


The Prognosis of Pulmonary Embolism. H. 
Dunér*, B. Pernow, and K. A. Riegnér. Acta 
Med Scand, December 20, 1960, 168: 381-395. 
(*Karolinska Sjukhuset, Stockholm, Sweden) 
Of 150 patients who were diagnosed to have 

pulmonary embolism and who were treated from 

1952 to 1958, 56 died in the hospital. In 37 cases, 

the diagnosis could not be definitely verified in 

retrospect on the basis of the data in the medical 
records. Nine of the remaining patients died in the 
interval between hospital discharge and follow-up. 

No relation could be traced between the cause of 

death and the earlier pulmonary embolism. Of 40 

cases available for medical and physiologic follow- 

up examination, it was concluded that the late 
prognosis seems to be good for patients who sur- 
vive the acute stage of pulmonary embolism. 

—E. DunNER 


Pulmonary Fibrosis in Workers Exposed to 
Finely Powdered Aluminum. J. MircHet.*, 
G. B. Manntna, M. Morynevux, and R. E. Lane. 
Brit J Industr Med, January, 1961, 18: 10-20. 
(*Manchester U., England) 

Of 30 workmen at risk, 27 were examined and 
6 were found to have evidence of pulmonary fi- 
brosis. In the 2 fatal cases, the evidence for pul- 
monary fibrosis was conclusive, and in 3 other 
eases it was sufficient; in 1 case it was suggestive. 
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pathologie 
Results of 
respiratory function tests on the 4 nonfatal cases 
are given. The manufacturing process is described. 
An analysis of the powder is given, as well as the 
results of dust measurements in the contaminated 
atmosphere. The literature is reviewed and the 
present study is compared with reports from Ger- 
many and Canada. The authors conclude that the 
pulmonary fibrosis was caused by the dust inhaled 
at work, and that the responsible component was 
finely divided aluminum .—H. J. 


The clinical, roentgenographic, and 
features of these 6 cases are recorded 


Solitary Oil Granuloma of the Lung: A Report 
of Three Cases. Z. Eyar*, J. B. Borman, and H. 
Mitwipsky. Brit J Dis Chest, January, 1961, 55: 
43-45. (*Rothschild Hadassah U. Hosp., Jerusa- 
lem, Israel) 

Three cases are presented of solitary intrapul- 
monary oil granuloma occurring in men between 
55 and 65 years of age. All 3 patients had used 
paraffin-containing nose drops for many vears. 
The coexistence of lung cancer and oil granuloma 
with oil droplets in the sputum has been reported, 
but the likelihood of finding oil droplets or oil- 
containing cells in the bronchial washings and/or 
the sputum of patients with chronic lipoid granu- 
lomas is small. Oil droplets have even been de- 
tected in the sputum of patients with normal 
chest roentgenograms. The difficulty in differentia- 
tion from lung carcinoma is stressed. Thoracotomy 
is the only certain way of establishing the correct 
diagnosis and allowing definitive 
the lesion—M. J. 


treatment of 


Idiopathic Pulmonary Hemosiderosis: Report 
of a Case in an Adult Treated with Triamcino- 
lone. A. 8. Cooper*. New Engl J Med, December 
1, 1960, 263: 1100-1103. (*Addenbrooke’s Hosp., 
Cambridge, England) 

Idiopathic pulmonary hemosiderosis is an un- 
common and is the result of recurrent 
hemorrhages into the lungs. The cause of these 
hemorrhages is uncertain. The diagnosis is often 
made only at autopsy. Most cases occur in chil- 
dren. A case of idiopathic pulmonary hemosidero- 
sis in a 41-year-old man is reported. The diagnosis 
was confirmed by thoracotomy. Treatment with 
adrenal steroid drugs resulted in marked improve- 
ment. There was sustained clearing roentgenograph- 
ically, as well as marked improvement in vital 
capacity concurrent with symptomatic improve- 
ment. Of all the theories put forward to explain 
the disease, the results appear to lend support to 
the theory of an immunoallergie etiology, par- 
ticularly as a basis for treatment—M. J. Smay 
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Slowly Expanding Intrapleural Lesion Due to 
a Foreign Body: Report of a Case. J. S. Trom- 
potp*, A. C. McCurstioxn, and H. W. Harris. 
New Engl J Med, January 26, 1961, 264: 172-174. 
(*V. A. Hosp., Salt Lake City, Utah) 

A slowly expanding intrapleural mass due to a 
surgical sponge retained for 14 years following a 
thoracotomy is reported. The exact cause for the 
progressive enlargement of this foreign body mass 
could not be determined. It is thought that en- 
largement of the mass may have been due to pro- 
gressive fibrosis caused by the gradual breakdown 
of the sponge and local dissemination of the fibers. 
An intrapleural foreign body must be included in 
the differential diagnosis in certain patients with 
an enlarging mass at the periphery of the lung. 
—M. J. SMALL 


Traumatic Pulmonary and Pleural Lesions (in 
German). K. J. Virticer*. Schweiz Med Wschr, 
October 8, 1960, 90: 1138-1141. (*Chirurgische 
Universititsklinik, Ziirich, Switzerland) 
Over a 4-vear 7 lung 

pleural lesions were diagnosed. The main cause of 

death bleeding. In injury, 
immediate surgical treatment had a marked life- 
saving effect. The danger of overlooking serious 
internal lesions in cases of closed injury is once 
again pointed out. All hospitals with good surgi- 
cal wards should be prepared for thoracic surgery, 
as this would be the only way to perform life- 


period, 72 cases of and 


was cases of closed 


saving operations —J. 


Agenesis of the Left Lung: Case Report. M. A. 
Brescia*, E. E. Amerman, and K. K. S#arma. 
Arch Pediat, December, 1960, 77: 485-490. (*St. 
John’s Hosp., Long Island City, N. Y.) 

A case is reported of agenesis of the left lung 
in an 8'e-month-old Negro girl. The lung findings 
were confusing and the condition was finally di- 
agnosed following thoracotomy. A brief review of 
the literature is presented (after authors’ sum- 
mary )—M. J. 


Meigs’ Syndrome and Pathogenesis of Pleurisy 
and Polyserositis. R. Lemwinc*. Acta Med 
Scand, November 1, 1960, 168: 197-204. (*Virm- 
land County Sanatorium, Arvika, Sweden) 
Two cases of Meigs’ syndrome are described. 

Certain features of the syndrome are explicable 

on the grounds that so large an accumulation of 

ascitic fluid in the chest usually implies an im- 

pediment to resorption of pleural fluid as a result 

of ineffective intrathoracic lymph drainage (the 
flow of lymph being more or less blocked due to 
earlier inflammatory processes within the thorax, 
eg’, hilar tuberculosis). It is also claimed that in 
several cases of so-called polvserositis (peritonitis 
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accompanied by pleurisy), there is, in fact, no 
polyserositis since the “pleurisy” may arise in the 
same way as a hydrothorax in Meigs’ syndrome. 
This assumption is strongly supported by an analy- 
sis of tuberculous polyserositis material. 

—E. Dunner 


Fate of 424 Patients with Pneumonia and 
Bronchitis. J. Fry*. Brit Med J, November 19, 
1960, No. 5211: 1483-1486. (*Beckenham, Kent, 
England) 

This study involved 424 patients who had pneu- 
monia or acute bronchitis between 1949 and 1954 
and who were followed up for 5 to 10 years and 
reassessed functionally in 1959. Forty-three per 
cent were considered to be disabled according to 
the method of grading used, 9 per cent were com- 
plete invalids, and 24 had died during the acute 
illness. This rate of disability was more than twice 
the pre-infection rate (21 per cent) which had 
existed 5 to 10 years earlier. Three distinct clinical 
conditions were recognized: lobar pneumonia, 
segmental pneumonia, and acute bronchitis. Lobar 
pneumonia accounted for 15 per cent of the entire 
series. The incidence rose with age; the sex dis- 
tribution was equal; and the incidence was more 
frequent in lower social groups, in male smokers, 
and in those with a previous history of chest ill- 
ness. There was a disability rate of 42 per cent, 
compared with 21 per cent before the episode. 
Segmental pneumonias were much more frequent 
in young children. There was a disability rate at 
follow-up of only 16 per cent, and some relation- 
ships were noted between social classes and smok- 
ing; even this rate was much higher than the 6 
per cent before the infection. The age incidence 
of acute bronchitis was unsual in that it was fre- 
quent in both the young and old. Disability at 
follow-up had occurred in 71 per cent, and there 
were close associations with smoking, social class, 
and previous chest illnesses. The initial disability 
rate had been 38 per cent. The importance of acute 
chest illnesses is evident from the fact that 1 mil- 
lion persons are affected each year and that 43 
per cent appear to be left with some disability, 
which is twice the initial figure. Preventive meas- 
ures must take into account the associations be- 
tween disability and age, sex, social class, smoking 
habits, past history, and environmental and genetic 
influences (after author’s summary)—E. A. Ritey 


The Seratch Sign—a Valuable Aid in the Diag- 
nosis of Pneumothorax. J. D. Lawson*. New 
Engl J Med, January 12, 1961, 264: 88. (*U. S. 
Army Hosp., Fort Rucker, Ala.) 

A sign which has not been recorded previously 
has proved superior to any other sign in the diag- 
nosis of pneumothorax. It has been present in all 
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of 12 patients seen in the past 3 years. This sign 
is designated as the “scratch sign.” The scratch sign 
is elicited in the following manner: the Bowles 
stethoseopic attachment is placed at some mid- 
line position on the chest, over either the spine or 
the sternum; at equidistant points from the stetho- 
scope, between 7.6 and 20 cm. from the stethoscope 
head, the skin is scratched with a finger or blunt 
object, and the sounds from similar areas on the 
two sides are compared. A positive sign consists 
of a considerably louder and harsher sound on 
the side of the pneumothorax. One particularly 


effective maneuver in minimal pneumothorax, 


with only slight apical retraction, is to place the 
stethoscope at the upper extremity of the sternum 


and to stroke the supraclavicular areas on both 
sides —M. J. SMALL 


Two Cases of the So-called Middle Lobe Syn- 
drome Associated with Psittacosis Virus In- 
fection (in Japanese). T. Goro*, H. Nakamura, 
H. Narro, K. Surmano, and M. Matsumoto. Jap 
J Chest Dis, February, 1961, 20: 114-118. (*Na- 
tional Sagamihara Hosp., Kanagawa, Japan) 
During the course of role of 

virus infection in diseases 
of various types, the authors encountered 3 cases 
of the middle lobe syndrome. A significant rise in 
the complement-fixing antibody titer of psittacosis 
was obtained in 2. The first case was in a 46-vear- 
old female patient who did not have birds at her 
home, but who often visited a friend who bred pet 
birds. The atelectasis of the middle lobe did not 
clear up completely as of this patient’s 65th day 
of illness, but she left the hospital as there was a 
general improvement of her condition. The second 
case was in a 45-vear-old office worker who kept a 
pigeon, 17 hens, and a pig. The middle lobe bron- 
chus was not filled well on bronchography, and the 
atelectatic lung remained unchanged, but this pa- 
tient the hospital without undergoing 
surgery. These two cases were considered to be 
associated infection after 
careful review of the history, laboratory examina- 
tion, and serologic tests—I. TaTENo 


studies on the 


psittacosis respiratory 
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Rheumatoid Lung Disease: A Case Report 
Which Includes Respiratory Function Studies 
and a Lung Biopsy. L. Cupkowrcz*, I. M. 
Maporr, and W. H. Asetmann. Brit J Dis Chest, 
January, 1961, 55: 35-40. (*Boston City Hosp., 
Mass.) 

The clinical course of a male with rheumatoid 
arthritis is described. The patient was well until 
the age of 50, and bilateral pleural effusions oc- 
curred 12 years after the first episode of joint 
swelling. One vear before the development of the 
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right effusion, rheumatoid nodules were noted for 
the first time over the elbows. Pulmonary function 
tests showed that the pulmonary diffusing capacity 
was greatly reduced. Lung biopsy demonstrated 
pleural and subpleural necrobiotic nodules of the 
rheumatoid type, and also revealed extensive thick- 
ening and infiltration of the interalveolar septa. 
There are two distinct types of rheumatoid lung 
involvement: the formation of necrobiotic nodules 
on the visceral pleura and adjacent lung, and in- 
terstitial parenchymatous lesions. In the present 
case, widespread nodules preceded the pleural ef- 
fusions. This prevalence of effusions in men who 
develop rheumatoid arthritis after middle age sug- 
gests that nodule formation may be a specific of 
this disease in this age and sex group, contrasted 
with the usual manifestations in women, in whom 
the disease predominates. If the interstitial paren- 
chymatous lesions develop at a phase of the dis- 
ease which has not as yet been adequately recog- 
nized, repeated diffusion studies in patients with 
rheumatoid arthritis might be of considerable help, 
particularly at the time when crops of rheumatoid 
nodules make their first appearance —M. J. Smauu 


Clinical Experiences in the Intravenous Admin- 
istration of Fat Emulsion (Fatgen®) in 
Severe Cases of Respiratory Diseases (in Jap- 
anese). A. Murapayasui*. Jap J Chest Dis, Feb- 
ruary, 1961, 20: 119-123. (*Kanto Teishin Hosp., 
Tokyo, Japan) 

The need for parenterally administrable nutrient 
fluid rich in calories has increased as the chronic 
course of some respiratory diseases is often asso- 
ciated with poor appetite, loss of weight, or hypo- 
proteinemia; yet, such patients are often submit- 
ted for surgery. The author gave Fatgen®, which 
contains purified sesame oil, soy bean lecithin, 
amino acids, and fatty acids, intravenously to 13 
patients with severe pulmonary tuberculosis, bron- 
chiectasis, chronic bronchitis, and lung cancer; 7 
to 30 injections were made in 10 of them. The total 
serum protein increased remarkably after 1 to 2 
weeks of injection but, on further use of Fatgen 
for 3 to 4 weeks, there were both increases and 
decreases in the serum protein. There was no 
change in the A/G ratio. The body weight in- 
creased in 6 and remained unchanged in 2 of 8 
patients who were treated medically. There was no 
remarkable change in the liver function tests. Low 
back ache and dyspnea were observed 6 times out 
of 161 injections, and most were associated with 
rapid rate of injection. Fatgen was considered use- 
ful in patients with chronic respiratory diseases, 
especially after surgery and when nutritional im- 
provement was not expected by oral feeding. 

—I. Tateno 
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Sarcoidosis Cordis. B. Kincnuetner*. Acta Med 
Scand, November, 1960, 168: 223-234. (*Central- 
sygehuset, Hillerod, Denmark) 

Sarcoidosis of the heart is by no means an al- 
together rare phenomenon. The finding can be 
anticipated in up to 20 per cent of the sarcoidosis 
patients examined at autopsy. The clinical indica- 
tions of myocardial sarcoidosis vary considerably. 
In the autopsy material of 40 cases collected, there 
were 13 without cardiac symptoms; 6 of these 13 
had, in fact, myocardial 


patients widespread 


changes. The remaining 27 patients showed vary- 
ing signs and symptoms: there was sudden death 


in 7, cardiac insufficiency in 10, and varying cardiac 
symptoms in the others, among whom a prominent 
role was played by disturbances of the atrioven- 
tricular bundle —E. Dunner 


Sarcoid Heart Disease. G. H. Porter*. New Engl 
J Med, December 29, 1960, 263: 1350-1357. 
(*Peter Bent Brigham Hosp., Boston, Mass.) 
This study presents a case of fatal cardiac sar- 

and incidence, pathologic 

anatomy, and clinical features of this condition in 
the absence of cor pulmonale, as recorded in the 
literature. The case is an example of generalized 
sarcoidosis involving the eye, lymph nodes, liver, 


coidosis, reviews the 


lungs, and heart. Sarcoid heart disease is an illness 
oceurring predominantly in the second and third 
decades of life. Conduction disturbances and par- 
oxysmal arrhythmias are the most common man- 
ifestations. Congestive heart failure occurs in ap- 
proximately Ys of the cases, and sudden death in 
*s. Sarcoid heart disease should be given serious 
consideration in the differential diagnosis of com- 
plete heart block of unknown young 
adults. Although the prognosis in patients with 
sarcoidosis who have evidence of heart disease is 


cause 


grave, it is probable that many cases of minimal 
lesions are not diagnosed, and heal without func- 
tional residuum. Limited experience with sarcoid 
heart disease does not justify any conclusions re- 
garding the therapeutic efficacy of corticosteroids. 
In view of the serious prognosis, however, it is 
suggested that all patients with known sarcoidosis 
in whom evidence of heart disease develops be 
given an immediate trial with 
serious disturbances in cardiac action are perma- 
nently established —M. J. 
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Sarcoidosis of the Lung in Children and Ado- 
lescents (in German). H. H. Waurer*. Tuber- 
kulosearzt, December, 1960, 14: 828-843. (*Kin- 
derheilstiitte, Wangen im Allgiiu, Germany) 
Thirty patients between 13 and 18 years of age 
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were afflicted with benign lymphogranulomatosis 
of the lungs. In ¥s of the cases, the process was 
confined to the mediastinal lymph nodes (stage 
I), while in the remaining cases it had spread to 
the lungs (stage II). Coalescence of the pulmonary 
nodules and replacement by fibrous tissue (stage 
III) was not observed in any case. The diagnosis 
was confirmed by biopsy in 17 instances. In 23 
cases there was complete anergy to tuberculin, and 
the test remained negative in the 9 patients who 
were inoculated with BCG. Involvement of extra- 
thoracic organs was found in 11 cases. These ado- 
lescents did not differ from adult patients with 
regard to roentgenographic findings or the course 
of the disease —J. Haapanen 


Mycobacterium Tuberculosis in the Aetiology of 
Sarcoidosis. J. G. Scappinc*. Brit Med J, De- 
cember 3, 1960, No. 5213: 1617-1624. (*Institute 
of Diseases of the Chest, London, England) 
Drawing upon a personal experience with 230 

eases of sarcoidosis, the author examines the evi- 
dence available concerning the relationship be- 
tween infection with M. tuberculosis and sarcoid- 
Among bacilli 
isolated at some stage in 29, or 13 per cent. In 5 
cases they were isolated when the clinical picture 
changed from one of sarcoidosis to caseating tu- 
berculosis, in 18 they were found without any 
change in the clinical picture, and in 6 they were 
isolated before 
when the clinical picture was one of overt tuber- 
culosis. There was a history of tuberculosis in the 
past in an additional 5 cases. The justification for 
continuing to regard as sarcoidosis the 18 cases in 
which tubercle bacilli were found without change 
in the clinical picture was that the course and re- 
sponse to treatment remained those usually asso- 
ciated with sarcoidosis. The tuberculin test 
negative in 17, no signficant response was noted to 
antituberculosis drugs, and steroid therapy pro- 
duced results usually seen in sarcoidosis. Two pos- 
sible explanations are that sarcoidosis in some in- 
stances is an unusual reaction to a tuberculous 
infection, or that patients with sarcoidosis may be 
liable to superinfections with tubercle bacilli but 
that the manifestations of this infection may be 
so modified that they are not clinically detectable. 
The author believes that at least some cases of 
sarcoidosis are a manifestation of a tuberculous 
infection, but that there are no grounds for deny- 
ing the possibility that other known or unknown 
agents may cause the disease. He also believes that 
in sarcoidosis the study of the peculiar reactivity 
of the host may be as important as a search for 
external causative agents—E. A. Ritey 
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Thymoma Associated with Myocarditis and the 
L.E.-Cell Phenomenon: Report of a Case. 
J. W. Funxuovuser*. New Engl J Med, January 
5, 1961, 264: 34-36. (*Miami Valley Hosp., Day- 
ton, Ohio) 

Thymomas associated with granulomatous myo- 
carditis have been reported previously, but the 
association of the L.E. (lupus erythematosus) cell 
phenomenon with this tumor has not been de- 
scribed. A case of massive pericardial effusion due 
to an infiltrating thymoma of the heart and the 
pericardium is presented. The presence of false- 
positive L.E-cell tests focused attention on sys- 
temic lupus erythematosus as the etiology of the 
effusion. The presence of a granulomatous myo- 
carditis with the L.E-cell phenomenon may be 
suggestive of an auto-immune mechanism respon- 
sible for the myocarditis—M. J. SMALL 


TUBERCULOSIS, PULMONARY 


WerInecc*. 
267-286. 


The Pleural Cavity (in German). E. 
Schweiz Z Tuberk, No. 4, 1960, 17: 
(*Eroicagasse 10/2, Vienna, Austria) 

A tuberculous focus may perforate into the pleu- 
ral space and create a small spontaneous pneumo- 
thorax which is limited in extent by adhesions and 
maintained by a bronchopleurai fistula. This pleu- 
ral cavity may also develop as a late complication 
of an artificial pneumothorax, it may be due to 
perforation of a cavity, or it may begin when a 
caseous focus of the pleura penetrates into the 
lung, establishing communication with a bronchus. 
The pleural cavity occurs mostly in the apical 
areas. It is usually not found at autopsy because 
of the obduction technique: when the lung is 
about to be removed, the adhesions have to be 
dissolved. This contention is based on the analysis 
of more than 10,000 tomograms and numerous case 
histories —Z. VirAcu 


Mongolism and Tuberculosis (in German). H.-D. 


Renovanz*. Beitr Klin Tuberk, August, 1960, 
122: 357-361. (*Kinderheilstitte, Aprath, Ger- 
many ) 

Mongoloid idiocy is a disorder for which a 
chromosomal aberration is held responsible ; 80 per 
cent of persons afflicted with this malady die be- 
fore their 20th year. The ratio of affected persons 
is 1 to 5-7,000. Of 13,074 children hospitalized in 
the last 10 years, there were 18 mongoloids, 15 of 
whom had manifest tuberculosis. Only 1 of a pair 
of female twins was mongoloid; both had been 
infected with tuberculosis by the father, but the 
disease was more serious in the mongoloid child. 
Both developed measles, from which the mongol- 


oid died. Miliary tuberculosis was diagnosed in 2 
children with pulmonary congestion, a combina- 
tion seldom observed in mongoloids—Z. VirAcu 


Total or Partial Improvement of Tuberculous 
Processes after Re-expansion of Inefficient 
Pneumothorax (in Italian). A. Srarra*, S. 
Deeur Atti, and T. Rosst. Ann Med Sondalo, 
No. 1, 1960, 8: 47-61. (*Villaggio Sanatoriale, 
Sondalo, Italy) 

The re-expansion of an inefficient pneumothorax 
is sometimes followed by the improvement of the 
local process: the pulmonary fields get clearer and 
the cavities disappear. Of 224 cases of inefficient 
pneumothorax, 26 patients were selected 
benefited from re-expansion of the lung; in 10 the 
improvement was complete, and in the others it 
was partial. In the first group the mean age was 
26 years, the cavities were all in the upper lobes 
of the lung, and were either small or medium in 
size; in the second group the mean age was 30 
years and the cavities appeared to have the same 
characteristics as described above. According to 
the observations made in the course of this study 
and the effects achieved by the re-expansion of the 
inefficient pneumothorax, it is concluded that an 
improvement be expected when there are 
evident signs of atelectatic collapse without cica- 
tricial stenosis of the large bronchi. The improve- 
ment will be either total or partial, according to 
the original form of the tuberculous disease and 
the duration of the blockage of the pathologic 
materials of the cavity and the pneumothorax. 
—I. ArcHETTI 
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Occurrence of Staphylococci in the Sputum of 
Patients Suffering from Tuberculosis and 
Other Respiratory Diseases. W. S. Scuwarrz*, 
R. E. Moyer, and O. Kanner. New Engl J Med, 
December 1, 1960, 263: 1131-1132. (*V.A. Hosp., 
Oteen, N.C.) 

In the course of an investigation of the hospital 
population to determine possible sources of staph- 
vlococeal infections, 100 consecutive 24-hour spu- 
tum specimens that had been sent to the labora- 
tory to be examined for tubercle bacilli were also 
examined by culture for the presence of staphy- 
lococci. Staphylococcus aureus was found to be 
present in 29 of the 100 specimens. Bacteriophage 
typing was possible in 25, whereas the strains pres- 
ent in 4 were nontypable. The examination was 
repeated in 20 of the patients whose sputum con- 
tained staphylococci: a fresh specimen obtained 
under sterile precautions was used, and they still 
yielded Staph. aureus; in 15, similar phage pat- 


sub- 


terns were obtained. When the cases were 
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divided according to length of hospital stay, it was 
found that 10 of 54 patients (19 per cent) hos- 
pitalized for 1 month or less had staphylococci in 
the sputum, whereas 20 of 44 patients (45 per cent) 
remaining for 1 month to more than 6 months had 
these organisms. According to the chi-square test, 
this contrast is significant on a confidence level of 
more than 99 per cent. This leads one to the con- 
clusion that in a pulmonary disease hospital there 
is an ever present, large reservoir of staphylococcal 
infection —M. J. SMALL 


Prednisolone in Treatment of Pulmonary Tu- 
berculosis: A Controlled Trial. N. W. Horne*. 
Brit Med J, December 17, 1960, No. 5215: 1751- 
1756. (*Research Committee of the Tuberculosis 
Society of Scotland) 

The results are reported of a controlled trial in 
which 91 patients were treated with chemotherapy 
alone, and 87 were given identical chemotherapy 
plus prednisolone in a dosage of 20 mg. daily for 
3 months. The observation period in all cases was 
12 months. In the prednisolone group, clinical im- 
provement was especially hastened in the acutely 
ill, and the fall in the erythrocyte sedimentation 
rate was more rapid. Although the rate of cavity 
closure was not increased, general roentgenographic 
improvement was more rapid throughout the 12- 


month period in the prednisolone group, the dif- 


ference between the 2 groups being statistically 
significant in the first 4 months. Sputum conversion 
hastened in the prednisolone group to a 
statistically significant degree up to the end of the 
second month, but by the end of 6 months no dif- 
ference was observed, all but 1 of the 178 patients 
having negative sputum on culture. No permanent 
deleterious effect was observed in the prednisolone- 
treated patients, although a temporary “rebound” 
phenomenon roentgenographically 
upon ceasing prednisolone therapy in 11 per cent 
of the Major side effects were observed in 
only 2 of the patients treated with prednisolone. 
The need for a study which includes the recording 
of respiratory function is emphasized (after au- 
thor’s summary ).—E. A. Ritey 
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Relapse of Pulmonary Tuberculosis in the Adult 
(in French). F. Carpts*. Schweiz Z Tuberk, No 
5, 1960, 17: 299-303. (*Beau Séjour 10, Lausanne, 
Switzerland) 

A distinction is made between relapse and re- 
cidivation (rechute and récidive). The former oc- 
curs during or shortly after a state of convales- 
cence; the latter is a new disease which develops 
after the process has been considered healed. Dur- 
ing 1957-1958, relapse was the cause of readmission 
to hospital in 24 per cent of the patients in Swit- 
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zerland; the corresponding figure was 25 per cent 
in Paris (Laennee Hospital). According to an ob- 
servation reported in 1933, relapse developed tn 
situ—i.e., in the place of the former process—in 
80 per cent of the cases, while 20 per cent occurred 
in lung tissues previously not affected. This pro- 
portion remained unchanged in 1957-1958. 

—Z. Viricu 


Rest and Exercise in Pulmonary Tuberculosis: 
A Study of Fashions in Treatment. FE. A. 
Sprices*. Tubercle, December, 1960, 41: 455-462. 
(*General Hosp., Newcastle-upon-Tyne, Eng- 
land) 

Although the best reason for reading the history 
of medicine is the fun of it, the second best may 
be said to be that it puts current medical trends 
into perspective. The to-and-fro the 
pendulum in the treatment of pulmonary tuber- 


swing of 


culosis, as regards rest and exercise, is especially 
instructive. We shall now probably never know in 
what circumstances rest or exercise best helps 
otherwise untreated pulmonary tuberculosis be- 
cause no considerable series of cases is ever again 
likely to be treated without antituberculosis drugs. 
Not long after the introduction of these durgs, it 
became evident to some physicians that, at least 
in the new circumstances, excellent results could 
be achieved in active patients. Controlled studies 
are now beginning to appear which show the lack 
of necessity for any substantial rest in patients 
treated by drugs. But we have still to find out in 
what proportion of cases institutional treatment is 
desirable, for the entirely different question arises 
of ensuring satisfactory drug intake. It is now, for- 
tunately, becoming the practice to base the treat- 
ment of pulmonary tuberculosis on factual evi- 
dence, statistically analyzed —M. J. SMaLu 


Inflammatory-Toxic Damages of the Heart in 
Pulmonary Tuberculosis (in German). G. 
Sremn*. Beitr Klin Tuberk, July, 1960, 122: 267- 
281. (*Hamburgisches Krankenhaus Wintermoor, 
Germany ) 

Electrocardiographic examination of 600 tuber- 
culous patients disclosed signs of inflammatory- 
toxic myocardial damages in 77 patients (41 male 
and 36 female). These changes were found more 
frequently in patients with positive acid-fast bac- 
teriologic findings, but there 
between the extent and activity status of the tu- 


was no connection 


berculous process and the heart condition. Tuber- 
culosis of the myocardium is not discernible clin- 
ically from an inflammatory-toxic condition. The 
prognosis in these cases is good, and treatment 
should be directed against the existing tuberculosis. 
—Z. Viricu 
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Two Cases of Pulmonary Tuberculosis Present- 
ing with Oral Lesions. M. B. Pavui* and A. C. 
Bowven. Brit J Dis Chest, January, 1961, 55: 
41-42. (*Burton-on-Trent Hosp. Group, Stafford- 
shire, England) 

Tuberculous lesions of the mouth complicating 
pulmonary tuberculosis are uncommon. The in- 
cidence from published surveys has been given as 
02 per cent. Two cases are reported in elderly 
males (who seem to be more prone to this com- 
plication). The response of the oral lesions to 
specific chemotherapy was as rapid and complete 
as is expected in ulcerative lesions of mucous mem- 
branes. Despite the rarity of the combination and 
the fact that extensive pulmonary tuberculosis 
can exist without any marked chest symptoms, 
the possibility of an underlying tuberculous eti- 
ology should be considered in all cases of extensive 
ulceration of the mouth—M. J. 
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Generalized Lymphadenopathy following BCG 


Vaccination (in Czech.) C. DvokACex*, A. 


Mores, and L. Neorau. Rozhl Tuberk, February, 
1959, 19: 107-114. (*University, Olomonc, Czech- 
oslovakia) 

The first case of generalized lymphadenopathy 
following BCG vaccination is described. A male 
infant was vaccinated at 4 days of age. At the age 
of 10 months, swelling of the left axillary lymph 
nodes was noticed. Later, generalized lymph- 
adenopathy developed gradually. Biopsy of the 
nodes revealed hyperplasia of the histiocytes, 
many of them filled with masses of phagocytized 
acidoresistant rods. The isolated strain was very 
similar to the original strain of BCG, but after 
repeated passages it developed pathogenicity for 
guinea pigs. Despite antimicrobial therapy the 
child died —J. ILavsky 


Chloride Content of the Cerebrospinal Fluid. 
H. W. Grerson* and G. J. Owens. Calif Med, 
February, 1961, 94: 77-78. (*Los Angeles County 
General Hosp., Calif.) 

In a series of 1,788 patients with suspected men- 
ingitis, pronounced depression of the chloride 
content of the spinal fluid was noted in tuber- 
culous and fungal meningitides. Forty-one per cent 
of the tuberculous meningitis group had less than 
108 mEq., as against 7 per cent of the pyogenic 
group. In 60 per cent of the tuberculous group the 
chloride level was below 113 mEq. The spinal fluid 
chloride levels in the fungal meningitides were 
quite similar to those in the tuberculous. 

—E. A. Rourr 


Tuberculous Lymphoma of the Mediastinum 
with Severe Dysphagia (in German). T. Ma- 
amiges*. Ann Chir Gynaec Fenn, Fase. 1, 1961, 
50: 80-87. (*Kirurgi, Helsinki, Finland) 

A 25-year-old male complained of difficulty in 
swallowing, retrosternal pain, fever at night, and 
persistent cough over a l-year period. After 
roentgenographic and endoscopic examinations, a 
mediastinal tumor was removed surgically. His- 
tologically it proved to be tuberculous. The pa- 
tient was completely asymptomatic in a follow-up 
examination 4 vears later —J. HAaPANeN 


Indication for Liver Biopsy in Tuberculosis 
(in German). P. and R. SrepenMann. 
Schweiz Z Tuberk, No. 5, 1960, 17: 297-299. 
(* Medizinische Universitiatsklinik, Ziirich, 
Switzerland) 

Biopsy of the liver (Menghini’s method) should 
be employed in the differential diagnosis of pa- 
tients with suspected miliary tuberculosis, since in 
this disease the liver almost always contains 
tubercles. Four patients were biopsied; 1 had mili- 
ary tuberculosis proved by chest roentgenography, 
but the roentgenograms of the other 3 revealed 
miliary processes only 7 to 15 days after a positive 
liver biopsv. —Z. VirAcu 


Female Children and Adolescents with Genital 
Tuberculosis, with Special Emphasis on Cal- 
cifications (in German). G. Primer*. Tuber- 
kulosearzt, December, 1960, 14: 850-858. (*Kin- 
derheilstiitte, Wangen im Allgiiu, Germany) 
Six cases are described of genital tuberculosis in 

females from 3 to 18 years of age. It was pointed 
out that the incidence of tuberculosis of the female 
genital tract in this age group was higher than 
is generally realized. Signs that pointed to a tu- 
berculous process in the genital organs were palp- 
able enlargement of the uterine appendages and 
roentgenographic evidence of characteristic worm- 
shaped calcium deposits in the uterine tubes. 

—J. HAAPANEN 


Mycobacterium Tuberculosis in the Placentas of 
Tuberculous Mothers (in Slovak). R. Gricer- 
LovA*. Rozhl Tuberk, September, 1959, 19: 602- 
606. (*Tuberculosis Research Institute, Brati- 
slowa, Czechoslovakia) 

The incidence of M. tuberculosis in the placentas 
of 165 tuberculous women was studied. First, sam- 
ples for histologic examination were taken. The 
rest of the placenta was ground, washed with 
sterile distilled water, and filtered through a gauze 
filter. The filtrate was centrifuged and the sedi- 
ment was inoculated on egg medium and injected 
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in guinea pigs. M. tuberculosis was found in 8 
placentas —J. ILavskKY 


UPPER RESPIRATORY TRACT 
DISEASE, VIRAL 


Acute Respiratory Infections in Children. 
E. J. C. Kenpati*, G. T. Cook, and D. M. Stone. 
Brit Med J, October 22, 1960, No. 5207: 1180- 
1184. (*Guildford, England) 

Acute respiratory infections occurring in children 
up to 18 years of age were investigated in a gen- 
eral practice by clinical, bacteriologic, and viro- 
logic methods; 146 illnesses were investigated in 
a group of 595 children during the period from 
June 1, 1957, to December 31, 1958. In 41 (28.1 


per cent) of the illnesses investigated, 1 or more 
pathogens were isolated from throat swabs. Nine- 


teen isolations of Coxsackie B3 virus and 1 of 
Coxsackie B4 virus were made over a period of 12 
weeks during the summer of 1958. Most patients 
suffered from a febrile pharyngitis, but 2 myalgic 
and 1 mild meningeal iliness also occurred. This 
epidemic coincided with an increased prevalence 
of Coxsackie B3 virus infection in West Surrey. 
Four adenoviruses of types 1 to 4, inclusive, were 
with 3 
pharyngitis and lymphadenop- 


isolated which were associated illnesses 
characterized by 
athy and 1 by pharyngoconjunctivitis. Streptococ- 
cus pyogenes was isolated 18 times. Pharyngitis 
more severe than that observed in any other ill- 
nesses at the time, with some involvement of the 
upper respiratory tract, characterized the strepto- 
coceal infections. Although the frequency distri- 
bution of particular symptoms varies to some ex- 
tent in the different infections, it is clear that in 
the individual patient a clinical diagnosis of the 
infecting agent cannot be made with certainty. 
Further knowledge of the etiology of these upper 
respiratory infections can come about only by 
close collaboration of the medical practitioner with 
the laboratory (after authors’ summary). 


—E. A. Ritey 


Croup and Its Management. J. A. Forses*. Brit 
Med J, February 11, 1961, No. 5223: 389-393. 
(*Fairfield Hosp., Mel- 
bourne, Australia) 

The clinical picture of laryngotracheobronchitis, 
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or “croup,” as it occurs in infants and children, is 
discussed in detail. There are 3 main categories— 
laryngeal diphtheria, viral, and bacterial—which 
should be distinguished from supraglottic edema, 
which is usually associated with septicemia and is 
tvpe B. An outline of 
medical management is prescribed —E. A. Ritey 


caused by H. influenzae 


ABSTRACTS 


THORACIC SURGERY 


Catheter Guide for Bronchoscope. R. H. Over- 
HoLt*. New Engl J Med, January 19, 1961, 264: 
137-138. (*New England Baptist Hosp., Boston, 
Mass.) 

A simple aid to the insertion of the broncho- 
described. A nasotracheal catheter is 
passed. It facilitates anesthetization of the mucosa 
of the trachea and bronchi, protects the mucosa of 
the posterior pharynx, helps to control the position 
of the epiglottis, and depresses the posterior com- 
missure. It also spreads the vocal cords and serves 
as a guide to the larynx ( Author’s summary). 

—M. J. SMALL 


scope is 


Pulmonary Alveolar Cell Carcinoma Diagnosed 
without Thoracotomy (in German). G. Sassy- 
Dosray* and K. Sremer. Beitr Klin Tuberk, 
1960, 122: 174-181. (*Janos kérhas, Budapest, 
Hungary ) 

Case histories are presented of 2 patients in 
whom pulmonary alveolar cell carcinoma was di- 
agnosed by means of roentgenographic, broncho- 
scopic, and cytologic examinations. Autopsy con- 
firmed the diagnosis. The unicentric—as opposed 
to the multicentric—origin of the tumor is sug- 
gested, a much debated aspect of the entity. 

—Z. Viracu 


Surgical Treatment of Fistula of the Main 
Bronchus after Pneumonectomy for Tubercu- 
losis (in French). O. Monon, R. Bavupourn, and 
Granapos. Rev Tuberc (Par), July-August, 1960, 
24: 767-796. 

Between 1950 and 1953, 247 pneumonectomies 
were performed which were complicated by 13 
eases of bronchial fistula; between 1954 and 1960 
there were 10 fistulas following 280 pneumonec- 
tomies. Of 22 cases of treated bronchial fistula, 16 
were cured and 6 died. Untreated bronchial fistula 
is estimated to have a 75 per cent mortality. In- 
itial treatment was attempted via the broncho- 
scope and, if necessary, thoracotomy as well, to 
prevent infection. Removal of sutures is the most 
important step in this procedure. The borders must 
be cauterized. If after at least 12 bronchoscopic 
interventions no result is obtained, surgical treat- 
ment is indicated. Direct suture of the fistula as- 
sociated with simple or Schede thoracoplasty was 
performed, and a routine tracheostomy was al- 
ways done. —\V. Lerres 


Pulmonary Resection of Diabetic Tuberculous 
Patients (in German). R. Pearrenserc* and H. 
Janver. Beitr Klin Tuberk, July, 1960, 122: 314- 
323. (*Tuberkulose-Heilstiitte, Schielo, Ger- 
many) 


; 
“4 
; 
CF 
| 
Pa 
=f 


ABSTRACTS 


The tuberculous diabetic with cavitary disease 
constitutes a greater risk if resection is indicated. 
Of 55 such patients, there were 3 deaths (1 post- 
operative diabetic coma, 1 pulmonary embolism, 
and 1 myocardial infarction), 3 empyemas, and 
9 intrapulmonary relapses during a postoperative 
period of 22 to 4.1 years. Earlier diagnosis and 
presurgical antituberculosis chemotherapy for 6 to 
12 months might have improved these results. 

—Z. Viracu 


Relapse after Thoracic Surgery for Tuberculosis 
(in Roumanian). Gu. Buncerianu*, I. Crarcru, 
Sr. Constantin, C. Cropora, O. Dusa, and 8. 
Rosensaum. Ftiziologia, July-August, 1960, 4: 
313-326. (*Institut de Ftiziologie, Bucuresti, 
Roumania) 

During an observation period of 7 years, relapse 
of the tuberculous process occurred in 123 of 350 
patients who underwent thoracoplasty; of an ad- 
ditional 350 patients who had extrapleural pneu- 
mothorax, 111 relapsed. Of 250 patients with vari- 
ous forms of pulmonary resection, 10 sustained 
a recidivation within 5 years. Relapse was more 
likely in patients with sputum positive for acid- 
fast bacilli at the time of surgery, or in patients 
who did not receive adequate antimicrobial treat- 
ment before or after the operation —Z. VirAcHu 


Late Results of Pulmonary Resection for Tuber- 
culosis (in Roumanian). M. Corsvu*, C. Iorpan, 
V. Popa, A. Costea, V. Manorvtea, N. Popa, and 
N. Damian. Ftiziologia, July-August, 1960, 4: 
367-372. (*Sanatoriu de Tuberculozi, Moroeni, 
Roumania) 

The results of various types of resectional sur- 
gery were considered good in 842 per cent of 203 
patients who were observed for 2 to 5 years. Com- 
plications occurring in 30 patients included mostly 
relapse of the tuberculous process, bronchial fistula, 
cor pulmonale, and empyema. The mortality rate 
was 108 per cent, 64 per cent postoperative. 

—Z. VirAcu 


ROENTGENOGRAPHY 


Effect of Propyliodine (Dionosil®) Broncho- 
grams on Blood Iodine and Radioiodine Up- 
take. L. Hype* and R. E. Boprisu. Dis Chest, 
April, 1961, 39: 407-411. (*V.A. Hosp., Long 
Beach, Calif.) 

Oily propyliodine has been found to produce an 
elevation of the serum protein-bound iodine level 
(from 9 to 23y per 100 ml. of serum), with a re- 
turn to the normal range in 6 to 8 weeks. The 
radioiodine uptake was suppressed immediately 


after the administration of prophyliodine, and 
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at the end of 3 weeks had not yet reached 100 per 
cent of the control values —E. A. Rourr 


The Concentration of I" in the Bronchial Tree 
after Oral Administration of Tagged Cal, and 
KI. M. Lorez-Betio*, W. J. Henperson, M. Man- 
sueto, and P. H. Houtncer. Dis Chest, February, 
1961, 34: 158-161. (*U. of Illinois College of 
Med., Chicago) 

Twelve patients subjected to repeated bronchos- 
copy were given oral doses of calcium iodide and 
potassium iodide at 14-day intervals; each prepa- 
ration contained radioactive I™. The highest level 
of radioactive iodine in the bronchial secretions 
was found after 30 minutes. A higher concentra- 
tion was regularly found after the administration 
of calcium iodide than after potassium iodide, the 
range being from 2 to 5 times as great. There was 
no appreciable variation in the urinary excretion 
of I™ or in the thyroid uptake —E. A. Rourr 


Radiologie Localization and Management of 
Cytologically Discovered Bronchial Carei- 
noma. M. A. Lerner*, H. Rospasu, H. A. Frank, 
and F. G. Fieiscuner. New Engl J Med, March 
9, 1961, 264: 480-485. (*Beth Israel Hosp., Bos- 
ton, Mass.) 

Bronchogenic carcinoma can often be detected 
by cytologic study of the sputum before the tu- 
mor can be diagnosed by other diagnostic methods. 
In order to gain full therapeutic benefit from such 
early diagnosis, efforts to localize the tumor should 
follow an intensive program of diagnostic investi- 
gation. A program is described which consists of 
monthly physical and routine roentgenographic 
examinations supplemented by a program of bron- 
choscopy, bronchography, and laminagraphy every 
3 months. Cases illustrating the serious and perplex- 
ing nature of this new problem, and the type of 
diagnostic program employed in attacking it, are 
reported. The relatively early diagnosis of these 
centrally located tumors not only presents special 
problems to the surgeon but it also extends the 
knowledge of the natural history of bronchial ecar- 
cinoma. Cytologic and roentgenographic examina- 
tions complement each other as screening methods 
for bronchial carcinoma: cytology is apt to dis- 
cover central lesions and generally to identify them 
as carcinomas; the prevalent value of roentgenog- 
raphy lies in the discovery of peripheral, clinically 
silent lesions and, generally, in exact localization 
(after authors’ summary )—M. J. 


Anatomy and Clinical Significance of Lobus 
Venae Azygos in the Light of Present-Day 
Medicine (in German). J. Rapics and I. Kerres*. 
Z Tuberk, October, 1960, 116: 63-71. (*Koranyi- 
Institut, Budapest, Hungary ) 
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ABSTRACTS 


Fifteen cases of lobus venae azygos were found 
among 3,500 roentgenograms. The patients were 
then examined by tomography, bronchoscopy, and 
bronchography. The abnormally running vein had 
dislocated the normal anatomic structures: of the 
right upper lobe but had not changed them. The 
separated part of the lung was not a real lobe 


because there were no autonomic bronchi and, 
thus, it did not form any bronchovascular entity. 
The formation of lobus venae azygos had no re- 
lation to other developmental anomalies nor did 
it have any causal connection with the develop- 
ment of The diagnosis of 
lobus venae azygos is important not only for dif- 
ferential diagnosis but also, and especially, before 


intrathoracic operations.—J. HAaPANEN 


a tracheal bronchus 


Clinical Features of Intralobar Sequestration of 
Lung. A. W. T. Eave* and T. B. Strarron. Brit 
Med J, March 18, 1961, No. 5228: 778. (* Dulwich 
Hosp., London, England) 

The clinical, roentgenographic and gross ana- 
tomie features of intralobar sequestration of the 
lung are described. Case reports of 10 patients are 
presented, 9 of whom were surgically treated. It is 
suggested that in patients with this condition a 
strong presumptive diagnosis may be made clin- 
ically (after authors’ summary )—E. A. Rivey 


The Value of Chest Radiographs on Admission 
to General Hospitals. W. E. Kunstier* and 
G. P. Larint. Canad Med Ass J, March 11, 1961, 
84: 539-545. (*Reddy Memorial Hosp., Montreal, 
Canada) 

Of 41457 had 
roentgenograms at a general hospital between the 
vears 1946 and 1959, 1865 (45 per cent) had ab- 
1,276 of these patients (684 per 
cent) had previously unsuspected disease. Cardio- 
275 per 


the abnormal cases, active pulmonary tuberculosis 


patients who admission chest 


normal findings; 


vascular disease accounted for cent of 
for 10 per cent, chronic pulmonary disease for 
27.5 per cent, malignant tumors for 125 per cent, 
miscellaneous conditions for 10 per cent, pneumoni- 


tis and lung abscess for 75 per cent, and undiag- 
nosed conditions for 5 per cent —E. A. 


Roentgenographically Verified Esophageal Di- 
verticula’ in Tuberculous Children and 
Adolescents (in German). H. Dorsei*. Tuberku- 
losearzt, November, 1960, 14: 732-744. (*Kinder- 
heilstiitte, Wangen im Allgiitu, Germany) 

In the presence of calcified foci of primary tu- 
berculous infection, esophageal diverticula were 
found in 17 cases, 1e., in 112 per cent of patients 
In addition, 2 di- 
verticula were found among 17 children with tu- 
bereulous spondylitis. In most instances the diver- 


given a thorough examination 


ticula were caused by tuberculous lymphadenitis. 
They could be grouped into 3 categories: adhesion, 
traction, and traction-pulsion diverticula. By lo- 
calization, 5 were cervical, 13 thoracic, and 1 epi- 
phrenic. Thus, the diverticula associated with tu- 
berculosis were situated mostly in the middle third 
of the esophagus, whereas pulsion diverticula usu- 
ally occur in the upper third. It was pointed out 
that 78 per cent of patients with traction diver- 
ticulum develop cancer—J. Haapanen 


CHEMOTHERAPY 


A Rapid Test for Bacterial Sensitivity to Anti- 
hioties. J. R. Brown*, R. W. Beck, J. M. Woon- 
warp, and R. P. Porter. Amer J Clin Path, 
January, 1961, 35: 10-13. (*Children’s Hosp., 
Knoxville, Tenn.) 

An antimicrobial-susceptibility test is described 
which does not require the use of agar media for 
its performance. Dry paper disks impregnated with 
a medium, triphenyltetrazolium chloride (TTC), 
and the test antimicrobial are used. Fermentation 
of components of the media by organisms reduces 
the dve and causes a change of color. The test is 
accurate (when compared with the agar diffusion 
method) and can be performed in a shorter pe- 
riod of time than is required by current standard 
procedures. Preliminary studies indicate that the 
method is simple, accurate, and time-saving in the 
in vitro evaluation of the antimicrobial against an 
organism —E. DuNNER 


Development of a Method to Determine the 
Susceptibility of M. Tuberculosis to Antimi- 
erobials in the serum (in French). J. Auprin*. 
Ann Inst Pasteur (Par), 1960, 99: 
757-766. (*Sanatorium Rhone-Azur, Briancon, 
France ) 

An original method is described which deter- 

a strain of M. tuber- 

culosis to the antimicrobials present in the serum 


November, 


mines the susceptibility of 


of the patient. Jensen’s medium before coagulation 
is added to serial dilutions of the patient's serum 
aspirated after intramuscular injection of dihydro- 
streptomycin or isoniazid. For each antimicrobial 
and each patient, 2 identical series are prepared; 
one is inoculated with H37Rv and the other with 
the patient’s strain. Information is thus obtained 
regarding the amount of antimicrobial present in 
the patient’s blood and the susceptibility of the 
patient’s strain as compared with H37Rv (after 
author’s summary )—V. Lerres 


Evaluation of the Less-Used Antituberculous 
Drugs (in German). I. Sert*. Beitr Klin Tuberk, 
August, 1960, 122: 460-465. (*Koranyi Tuberk- 
ulézis Intézet, Budapest, Hungary) 
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ABSTRACTS 


Based upon the literature and on personal ex- 
perience with 51 patients, the opinion is expressed 
that cycloserine, pyrazinamide, and viomycin are 
effective in combination with 1 or 2 of the classic 
antimicrobials, but that none of them used alone 
is capable of preventing an exacerbation. Of the 3, 
viomycin seemed to be the most efficacious. 

—Z. Virnacu 


Human Bioassay of a New Antitussive Agent. 
D. J. Morris* and 8S. J. Suane. Canad Med Ass 
J, November 19, 1960, 83: 1093-1095. (*Dal- 
housie U., Halifax, Nova Scotia) 

The antitussive effect of a new synthetic ma- 
terial, designated as R-1132, in doses of 5 mg. was 
compared with that of 30 mg. of codeine and a 
placebo in 17 volunteers in whom cough was pro- 
duced by the inhalation of an aerosol spray of 10 
or 15 per cent citric acid. It was found that R-1132 
decreased the frequency of induced cough to 70 
per cent of the incidence of cough in those not 
treated, while 30 mg. of codeine decreased the fre- 
quency of cough to 55 per cent of the untreated 
figure. This would indicate that R-1132 in 1/6 the 
dosage of codeine is approximately % as effective. 
Further tests with higher doses of R-1132 appeared 
to indicate that, up to a point, the cough reflex is 
depressed in proportion of the dosage adminis- 
tered. However, a dose of 15 mg. was characterized 
by mild, although definite, undesirable side effects. 
It would seem therefore that the maximal feasible 
dose of this preparation is approximately 10 mg., 
and that this dosage can be expected to produce 
significant cough suppression. The results obtained 
were found to be statistically significant (after au- 
thors’ summary).—E. A. RILey 


Chlophedianol Hydrochloride: A New Antitus- 
sive Agent. E. M. Boyp* and C. E. Boyp. Canad 


Med Ass J, December 17, 1960, 83: 1298-1302. 

(*Queen’s U., Kingston, Ontario, Canada) 

The project described in this report was con- 
cerned with determining the effect of the antitus- 
sive drug, chlophedianol hydrochloride, upon the 
volume output of respiratory tract fluid. The study 
was conducted upon lightly anesthetized rabbits 
and cats. Chlophedianol hydrochloride was ad- 
ministered orally and subcutaneously in 
ranging from therapeutic to toxic levels. The drug 
produced a slight but significant lowering of the 
volume output of respiratory tract fluid. At the 
same time it produced a decrease in the number 


doses 


of animals in which pledgets of mucus appeared in 
the respiratory tract. The results suggest that drugs 
which augment the output of tract 
fluid should be given as adjuvants and correctives 


respiratory 


when chlophedianol hydrochloride is used as an 
antitussive agent against cough associated with a 
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decreased output of respiratory tract fluid (“dry” 
coughs) (Authors’ summary)—E. A. RiLey 


Corticosteroid Treatment of Pleural Effusions 
(in German). E. JunKer* and H. Harazim. Wien 
Med Wschr, November, 1960, 110: 961-963. 
(*Heilanstalt Gersthof, Vienna, Austria) 

Pleural effusions of various etiology in 98 pa- 
tients were treated with corticosteroids adminis- 
tered intrapleurally under antituberculous drug 
coverage. The result was excellent in all but 3 
patients with empyema and 6 with malignant tu- 
mors.—Z. VirAcH 


Intrabronchial Instillation of Cycloserine as a 
Method of Therapy in Curing Residual Tu- 
berculous Cavities During Intrapleural Pneu- 
mothorax (in Italian). A. D1 Sterano* and B. 
OccutALini. Ann Med Sondalo, No. 2, 1960, 8: 
109-114. (*Villaggio Sanatoriale, Sondalo, Italy) 
Fourteen adult patients with residual cavities 

that persisted despite collapse obtained with intra- 
pleural pneumothorax and antimicrobial therapy 
were treated with cycloserine in a dosage of 250 
mg. given intrabronchially using a Metras tube; 
125 units of hvaluronidase were added. This com- 
bination was administered twice weekly for the 
first 3 weeks and was sometimes continued for a 
period of 1 month; the dosage was then given once 
a week, during a period of “safety,” for about a 
month. Eleven patients (78 per cent) recovered, 
and control was good after a mean treatment time 
of 5 results, it is 
thought that cycloserine is a recommended anti- 
microbial for topical intrabronchial treatment. The 
criteria useful for successful therapy are given. 

—I. ArcHetti 


months. According to these 


Pulmonary Tuberculosis Treated with Dihydro- 
streptomycin Pantothenate, PAS, and Isoni- 
azid Infusions (in German). H. Herzoc*, H. 
Straus, H. Reser, R. Pravtz, R. Von Bertras, H. 
Burret, G. Crevux, P. Von Descnwanpen, R. 
Scumip, and C. Votre. Schweiz Z Tuberk, No. 
5, 1960, 17: 303-327. (*Medizinische Universi- 
tiitsklinik, Basel, Switzerland) 

This combination was administered to 170 pa- 
tients with sputum positive for acid-fast bacilli. 
In 4 months, 85 per cent of the patients with exu- 
dative processes and 40 per cent with fibrotic 
lesions regressed; 85 per cent of the patients con- 
verted to negative. Cavity closure occurred in 48 
per cent of the exudative and 10 per cent of the 
fibrotic processes. Damage to the vestibular nerve 
was sustained in 4 per cent of the patients, and to 
the cochlear nerve in 6 per cent, due to the toxic 
side effect of the dihvdrostreptomycin —Z. VirAcu 
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In Vitro Susceptibility of M. Tuberculosis and 
of Atypical Acid-fast Bacteria to Ethionamide 
(TH 1314). E. Manxtewicz*. Canad Med Ass 
J, December 24, 1960, 83: 1381-1382. (*Royal 
Edward Laurentian Hosp., Montreal, Canada) 
In vitro experiments indicate that susceptibility 


(TH 1314) is linked with the 


to ethionamide 


antigenic composition of mycobacteria. Resistance 


to this antibacterial agent can be induced together 


with other mutational changes by exposure to 
mycobacteriophages (Author's summary). 


—E. A. Ritey 


The Concentration of Isoniazid in the Blood in 
Adults and Children (in German). K. Barrt- 
MANN* and W. Massmann. Beitr Klin Tuberk, 
July, 1960, 122: 239-250. (*Heckeshorn, Berlin- 
Wannsee, Germany ) 

The amount of isoniazid in the blood was de- 
termined 4 hours after 1 oral dose of 5 mg. per kg. 
was administered to 295 adults and 39 children 
Adults with a serum concentration of 0.5y per ml. 
and children with 0.3y per ml. were considered 
rapid inactivators. The  isoniazid-inactivating 
power of each patient remained constant during 
a 6- to 9-month period of treatment. Nontuber- 
culous disorders did not influence the process of 
inactivation. The isoniazid blood concentration in 
some patients increased after the ingestion of a 
4-gm. dose of PAS administered simultaneously 
with the isoniazid —Z. VirAcu 


Treatment of Pulmonary Tuberculosis with 
Isoniazid—PAS Infusions (in German). F. 
Mi‘trier*. Beitr Klin Tuberk, August, 1960, 122: 
444-459. (*Karl-Marx-Stadt, Leipziger Strasse 
94, East Germany) 

A report is presented on 100 patients with vari- 
ous forms of pulmonary tuberculosis treated for 
3 to 6 months with isoniazid—PAS infusions 3 times 
weekly. The 78 patients with positive acid-fast bac- 
terologic findings also received streptomycin par- 
enterally. The results were good in recent processes 
—Z. Viricu 


Comparative Trial of Isoniazid in Combination 
with Thiacetazone or a Substituted Diphenyl- 
thiourea (SU 1906) or PAS in the Treatment 
of Acute Pulmonary Tuberculosis in East 
Africans. A Co-operative Investigation in East 
African Hospitals and Laboratories with the 
Collaboration of the British Mepicat Researcn 
Councti*. Tubercle, December, 1960, 41: 399- 
423. (*London, England) 

One hundred and fifty-six patients with acute 
extensive pulmonary tuberculosis were allocated at 
random to treatment with 200 mg. of isoniazid per 
day, together with either 150 mg. of thiacetazone 


ABSTRACTS 


per day (the TBI/H series), or the substitution 
of 2 gm. of diphenylthiourea SU 1906 per day (the 
DPT/H series), or 10 gm. of PAS (sodium salt) 
per day (the 10 PH series). The chemotherapy was 
prescribed for 1 year for the TBI/H and 10 PH 
series, and was given in hospital for the first 6 
months; the DPT/H series was studied for only 6 
months as it was found that the bacteriologic re- 
sults with this treatment were unsatisfactory. An 
assessment was made of the status of all of the 
patients in the TBI/H and 10 PH series after 12 
months, based primarily on bacteriologic results 
and including the deaths and changes in chemo- 
therapy. The status was classed as: favorable in 
72 per cent of the TBI/H and 79 per cent of the 10 
PH series, doubtful in 7 per cent of the TBI/H 
and 5 per cent of the 10 PH series, and unfavor- 
able in 21 per cent of the TBI/H and 16 per cent 
of the 10 PH series. Toxic reactions occurred in 
4 of the 51 TBI/H patients, all necessitating 
change of treatment; in 2 
below 1,000 neutrophil cells per cu. mm. developed, 
1 patient had a severe hypersensitivity reaction, 
and 1 had intractable vomiting. It was concluded 
that thiacetazone (150 mg. per day) was as ef- 
fective as sodium PAS (10 gm. per day) as a 
companion drug for isoniazid (200 mg. per day) 
in producing sputum conversion and in preventing 
the emergence of isoniazid-resistant strains. In an 
earlier pilot trial, thiacetazone (200 mg. per day) 
in combination with isoniazid (200 mg. per day) 
appeared to be more toxic than the dose used in the 
present trial. Caution is advised before introducing 
isoniazid plus thiacetazone for routine widespread 
use. Further trials with larger numbers of patients 
are now in progress and are designed to discover 
the lowest effective dosage of thiacetazone to be 
given with isoniazid, and the efficacy and accepta- 
bility of this combination in outpatients. 

—M. J. 


patients neutropenia 


Prednisolone in Tuberculosis (in German). E. 
Kuntz*. Beitr Klin Tuberk, August, 1960, 122: 
405-422. (*Medizinische Universititsklinik, Gie- 
ssen, Germany) 

Miliary tuberculosis, tuberculous meningitis, ca- 
seous pneumonia, and exudative pleurisy are con- 
sidered absolute indication for prednisolone ther- 
apy. The hormone might also be administered in 
toxic hyperergic processes, when complications by 
intercurrent diseases develop, or when other anti- 
microbial treatment seems ineffective. It is contra- 
indicated in clinically uncontrolled patients and in 
cases not adequately covered by antimicrobials 
Prednisolone medication should be maintained un- 
til regression is noted by roentgenography. Local 
administration of the drug is desirable if feasible. 
Pregnancy and diabetes are conditions in which 
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ABSTRACTS 


the indication for prednisolone treatment has to 
be weighed even more carefully. These suggestions 
are based on a study of the literature and on ob- 
servations in 142 patients with various forms of 
tuberculosis —Z . VirAcH 


Optimal Dose of Streptomycin in Pulmonary 
Tuberculosis. R. N. Jounston*, D. H. Smitrx, 
W. Locxnart, and R. T. Ricuie. Brit Med J, 
January 14, 1961, No. 5219: 105-106. (*U. of St. 
Andrews, Scotland) 

One hundred and thirty-five patients with active 
pulmonary tuberculosis were divided into 3 chemo- 
therapeutic regimens. Group 1 received 1 gm. of 
streptomycin daily, plus 1,000 mg. of isoniazid in 
2 divided doses, and 50 mg. of pyridoxine twice 
daily. Group 2 received daily streptomycin with 
150 mg. of pantothenic acid daily, and 100 mg. of 
isoniazid twice daily. The third group received 
750 mg. of streptomycin daily, and 100 mg. of 
isoniazid twice daily. In addition, each patient re- 
ceived initially 12 gm. of PAS daily for 6 weeks. 
By 6 months all patients were culture negative, 
and roentgenograms of the first 88 patients who had 
completed 9 months’ treatment showed similar 
degrees of The development of 
vertigo necessitated cessation of streptomycin in 
32 per cent of Group 1, and in 4 per cent of Group 
3. Pantothenic acid proved of no value in pre- 
venting or decreasing the development of vestibu- 
lar drainage —E. A. Ritey 


improvement. 


Antituberculous Activity of Sulfamethizole (in 
Japanese). H. Iro*, T. Kurtpayasni, and M. 
Kaceura. Jap J Chest Dis, February, 1961, 20: 
127-131. (*Osaka U., Japan) 

The antituberculous activity of sulfamethizole, 
which was easily soluble, easily absorbed, and had 
a low acetylation rate in vivo, was examined simul- 
taneously with other new sulfonamide drugs. 
Sulfamethizole inhibited the growth of tubercle 
bacilli at 20y per ml. as did other sulfonamides 
such as sulfisomezole, sulfisoxazole, and sulfa- 
thiazole. The growth-inhibiting action of sulfa- 
methizole and isoniazid on tubercle bacilli was 
synergistic in vitro. The former inhibited the de- 
velopment of resistance of tubercle bacilli to 
isoniazid in vitro, but not in mice. The develop- 
ment of isoniazid resistance in the patients was 
inhibited by sulfamethizole to the same degree as 
that achieved by PAS. No serious side effects 
attributable to sulfamethizole were observed dur- 
ing daily treatment with 15 gm. of sulfamethizole 
and 0.2 gm. of isoniazid, respectively —I. TaTeno 


The Medical Letter*. (*136 E. 57th St.. N-Y.) 
April 28, 1961, 3: 33-36: Tetracycline-fungicide 
combinations, Cosa-Tetrastatin®, Mvysteclin F®, 
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and Declostatin®. A new “calmative,” prothipendyl 
hydrochloride (Timovan®). New oral thiazide diu- 
retics, benzthiazide (NaClex®) and methyclothi- 
azide (Enduron®). Correction of previous colchi- 
cine dosage. 

May 12, 1961, 3: 37-40: A new analogue of 
phenylbutazone (Butazolidin®), oxyphenbutazone 
(Tandearil®). Sustained-release vitamin products. 
Tests of bishydroxycoumarin (Dicumarol®) from 
various drug houses. 


PULMONARY PHYSIOLOGY 


Sputum Suction with an Artificial Coughing 
Apparatus (in Japanese). H. Matsumura*. Clin 
Resp Organs, November, 1960, 15: 777-781. 
(*Keio U. School of Med., Tokyo, Japan) 

An artificial coughing apparatus was devised to 
aid expectoration of sputum by creating a rapidly 
developing negative pressure in the system. Re- 
spiratory function was compared before and after 
treatment in 40 patients in whom the method was 
satisfactory. The results were as follows: (1) There 
was an increase in the l-step vital capacities in 
most cases, and a lesser increase in the 1- and 
3-second timed vital capacities. (2) The maximal 
breathing capacity was increased in all patients, 
and the air-trapping index was decreased in most. 
(3) There was a decrease in the intrapulmonary 
gas mixing index and AN:, an increase in the 
arterial oxygen saturation, and a decrease in the 
time required for arterial blood oxygen satura- 
tion. (4) There was a decrease in the functional 
residual volume and an increase in the vital and 
total lung capacities. It is concluded that this 
new method of sputum suction is easy to perform, 
has no untoward effects, such as hemoptysis, and 
deserves further trial—I. TaTeno 


The Relationship Between Effort Intolerance, 
Spirometry and Blood Gas Analysis in Pa- 
tients with Chronic Obstructive Airway Dis- 
ease. J. Smart*, S. Nami, and L. H. Caper. Brit 
J Dis Chest, January, 1961, 55: 6-16. (*London 
Chest Hosp., England) 

In a group of 44 patients with chronic obstruc- 
tive airway disease, effort intolerance was graded 
according to its severity, and the forced expiratory 
volume (FEV), arterial blood oxygen saturation, 
and arterial blood carbon dioxide partial pressure 
were recorded. There were characteristic patterns 
in the relationships between these measurements 
which, it is suggested, are characteristic of chronic 
obstructive airway disease and its severity. The 
discovery that arterial blood pCO: is consistently 
above 45 mm. Hg. is the best evidence for the 
presence of severe pulmonary insufficiency due to 
the condition. Although an arterial blood oxygen 
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saturation of 92 per cent is numerically close to 
the normal figures of 95-97 per cent, it nevertheless 
indicates that the patient's arterial blood oxygen 
partial pressure may have fallen by about Ys from 
the normal figure of approximately 90 mm. Hg. A 
“asual resting arterial sample may therefore un- 
derestimate the severity of chronic anoxia in ob- 
structive airway disease. In the patients studied 
here it seemed probable that partially reversible 
airway obstruction contributed to the reduction in 
the FEV when the FEV was increased by more 
than 20 per cent after epinephrine inhalation. If 
the reduction in arterial oxygen saturation and the 
rise in arterial pCO, after exercise were relatively 
small, this too suggested that partially reversible 
airway disease contributed to the reduction in 
the FEV. Effort intolerance 
step with reduction in arterial oxygen saturation, 
reduction in the FEV per cent p. VC (percentage 
of the vital capacity expected for a healthy patient 
of the same age and height as the patient), and 
increase in arterial pCO.. Spirometry was there- 
fore the most sensitive guide to the presence of 


increased step by 


mild obstructive airway disease. Reduction of the 
FEV per cent p. VC to 30 appeared to be critical. 
Above this figure, arterial oxygen saturation re- 
mained above 92 per cent, and arterial pCO. within 
the normal range. Below this figure, arterial oxy- 
gen unsaturation and carbon dioxide retention of 


greater or lesser degree were common. If the FEV 
VC were below 30 in a patient with 
chronic obstructive airway disease, if the response 
of the FEV to epinephrine inhalation were poor, 
and if effort intolerance were moderate or severe, 


per cent p 


then a grave and permanent loss of respiratory 
reserve may have occurred. The scatter of the re- 
sults was great; the patterns were therefore seen 
more clearly when the means of the measurements 
of groups of patients were compared, rather than 
the individual cases. Reasons for the scatter are 
discussed. The value of using the measurements 
in combination in the diagnosis of the condition 
and in the assessment of its severity is discussed. 
—M. J. 


Variations in the Pulmonary Capillary Blood 
Volume and Membrane Diffusion Component 
in Health and Disease. D. V. Bares*, C. J. 
Varvis, R. E. Donevan, and R. V. Cuarstim. 
J Clin Invest, September, 1960, 39: 1401-1412. 
(*Royal Victoria Hosp., Montreal, Canada) 

The components of the pulmonary diffusing ca- 
pacity were studied in 14 normal individuals and 
in a group of 22 patients with various clinical 
conditions. All of the determinations of pulmo- 
nary capillary blood volume and membrane dif- 
fusing capacity were made during exercise. The 
results reported show that this determination is 


ABSTRACTS 


sufficiently stable and reliable to permit compari- 

sons to be made between normal subjects and pa- 

tients. The data suggest that in normal subjects 
the pulmonary diffusing capacity increases with 
exercise mainly because the pulmonary capillary 
blood volume rises. Individual differences in dif- 
fusing capacity also seem mainly attributable to 
variations in this component. Hyperventilation and 
hypoxia could not be shown to exert much in- 
fluence on the pulmonary diffusing capacity. Re- 
moval of one lung appears to result in a halving 
of the membrane component. In a group of pa- 
tients with pulmonary fibrosis the main defect was 
found to be in the membrane diffusion component, 
the pulmonary capillary blood volume being either 
normal or reduced. It is concluded that this tech- 
nique based on the theoretical work of Forster is 
capable of yielding valuable information in a wide 
variety of clinical conditions—E. Dunner 

The Activity Pattern of the Diaphragm and 
Some Muscles of the Neck and Trunk in 
Chronic Asthmatics and Normal Controls. 
Acta Med Scand, December 20, 1960, 168: 413- 
425. (*Municipal Hosp., Copenhagen, Denmark ) 
A technique was developed which permitted the 

recording of the electromyograms from the dia- 
phragm and the surface muscles by bipolar elec- 
trodes and the simultaneous marking of the begin- 
ning of inspiration and expiration. The activity 
pattern obtained in a group of patients with 
chronic asthma and emphysema was compared with 
the results obtained in normal controls. During 
quiet as well as during forced breathing, inspiratory 
activity occurred to a higher degree in the patients. 
Permanent activity was frequently demonstrated 
for the surface muscles, but seldom for the dia- 
phragm of the patients. In the controls, the con- 
verse was found. Expiratory activity was usually 
seen less frequently in the patients than in the con- 
trols —E. DuNNeR 


The Work of Breathing in Patients with Chronic 
Cor Pulmonale. J. D. 8S. Hammonn*. Clin Sci, 
February, 1960, 20: 107-112. (*Royal Hosp., 
Sheffield, England) 

The work of breathing was measured in 5 normal 
subjects and in 18 patients with chronic bronchitis 
and emphysema. Ten of the patients who had de- 
veloped chronic cor pulmonale were studied during 
and after recovery from heart failure. Compared 
with the normal subjects, the work of breathing 
was increased in the patients with chronic chest 
disease, and in those with chronic cor pulmonale it 
was considerably greater during heart failure than 
after recovery. A smaller proportion of the total 
work of breathing was expended in overcoming 
the elastic resistance of the lungs in patients with 
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chronic bronchitis and emphysema than occurred 
in normal subjects. This proportion was similar in 
patients with emphysema and in those with chronic 
cor pulmonale, in whom it remained relatively 
constant during and after recovery heart 
failure. The findings are discussed in relation to 
changes in the lungs during heart failure and 
changes in the arterial blood gases —H. J. Siwon 


from 


Lung Function in Cardiac Neurosis. K. BiLow*. 
Acta Med Scand, January, 1961, 169: 1-15. (*U. 
of Lund, Malmé, Sweden) 

The type and degree of various 
changes were studied in 67 patients with functional 
heart disease (35 females and 32 males) in order 
to evaluate the nature and origin of the dis- 
turbances. Most patients, including those without 
respiratory symptoms, showed signs of impaired 
pulmonary function. The maximal breathing 
capacity was significantly decreased, but no definite 


respiratory 


decrease was observed in the foreed expiratory vol- 
ume or the maximal expiratory flow. Of the lung 
volumes, the residual volume and the functional 
residual capacity were significantly increased. All 
of the pulmonary function changes appeared to be 
due to disturbances of the central nervous regula- 
tion. Probably, there was often an incoordination 
between the intercostal musculature and the dia- 
phragm, and in some cases the tonus of the bronchi 
and diaphragm might have been increased. The 3 
characteristic types of disturbances of breathing 
in these patients, namely, sighing, hyperventila- 
tion, and uneven breathing, were analyzed with 
special attention to the sighing. The effect of 
psychic factors on the type of breathing is dis- 
cussed. Examination with simultaneous recording 
of electro-encephalograms and spirograms sup- 
ports the conclusion that disturbances in the 
central nervous system play an essential role in 
the development of functional disorders of the 
cardiovascular and respiratory systems. It is 
probably a question of a more primary disorder of 
the function of the reticular system of the brain 
stem.—E. DuNnNER 


Crying Vital Capacity. J. M. SurHertanp* and 
J.W. Ratcurr. AMA J Dis Child, January, 1961, 
101: 67-74. (*The Children’s Hosp., Cincinnati, 
Ohio) 

Crying vital capacity is a simple, inexpensive, 
and useful method of studying one phase of re- 
spiratory physiology in the newborn. The rela- 
tionship between birth weight and crying vital 
capacity measurements obtained in 93 infants 
without the neonatal respiratory distress syn- 
drome can be expressed by a useful equation. The 
relationship between crying vital capacity and 
body size can be extended beyond the newborn 


period by an equation relating vital capacity to 
body length. Infants with the neonatal respiratory 
distress syndrome (hyaline membrane 
have a decreased crying vital capacity. This may 
be a useful guide to prognosis and therapy. 

—M. J. SMALL 


Hypoxia and Thoracic Scoliosis. D. B. Suaw* 
and J. Reap. Brit Med J, November 19, 1960, 
No. 5211: 1486-1489. (*Postgraduate Med. 
School of London, England) 

Pulmonary function was studied in 14 patients 
with severe scoliosis of the thoracic spine. Arterial 
blood gas analysis was performed in 9 patients; 
estimation of vital capacity, l-second forced ex- 
piratory volume, evenness of ventilation, and 
ventilation-perfusion ratio were done in 10; and 
static ling volumes were measured in 7 patients. 
In all cases the arterial. oxygen saturation was 
found to be lower than would be expected from 
alveolar hypoventilation The maximal 
breathing capacity was reduced in all cases. Pa- 
tients who suffered from bronchitis in addition to 
tended to have a marked increase in 
airway resistance and residual volume, but a re- 
duction in total lung capacity. Both patients with 
and without a history of bronchitis showed ab- 
normalities of the distribution of gas and blood 
flow and the ventilation-perfusion ratio through- 
out the lungs. It is suggested that these dis- 
turbances of pulmonary function due to 
scoliosis, and that they predisposed to the develop- 
ment of hypoxia (after authors’ summary). 


—E. A. Ritey 
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Pulmonary Function in Adolescents with Kypho- 
scoliosis (in German). A BiiH_mMann* and W. 
GierHake. Schweiz Med Wschr, October 15, 
1960, 90: 1153-1155. (*Med. Universitiitsklinik, 
Ziirich, Switzerland) 

The lung volumes, timed vital capacity, physio- 
logic dead space, and arterial gases were deter- 
mined in 57 patients between 10 and 18 years of 
age who had kyphoscoliosis. The total lung capac- 
itv and vital capacity were below the calculated 
normal values. In contrast to adults with kypho- 
scoliosis, adolescents rarely had any signs of re- 
spiratory insufficiency at rest. There was an oc- 
casional mild degree of hypoxemia secondary to 
uneven distribution. In no case was there carbon 
dioxide retention, a symptom frequently observed 
in adults with kyphoscoliosis—J. HAAPANEN 


The Use of Radioactive Carbon Dioxide to 
Measure Regional Blood Flow in the Lungs of 
Patients with Pulmonary Disease. J. B. West*, 
C. T. Dotiery, and P. Huau-Jones. J Clin In- 
vest, January, 1961, 40: 1-12. (*Hammersmith 
Hosp., London, England) 
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Carbon dioxide labeled with oxygen has been 
used to measure regional pulmonary blood flow 
in a series of 30 patients with a variety of lung 
diseases. The patient takes a single breath of air 
containing a small quantity of active gas and holds 
the breath for 15 seconds. Scintillation counters 
placed in front of and behind the chest detect the 
activity of gas within the lung, and the clearance 
rate during breath-holding is a measure of the 
pulmonary blood flow in the lung core examined. 
Good correlation was found between the radio- 
active measurements and angiograms in 4 patients, 
but the plain roentgenograms showed some in- 
teresting discrepancies in a further group. In most 
cases the radioactive carbon dioxide clearance rates 
were found to be closely related to radioactive 


oxygen and carbon monoxide clearance rates. 
Striking increases in local blood flow were found 
in apparently normal areas in the presence of dis- 


ease elsewhere in the lung, and this complicates a 
comparison with clearance rates determined from 
normal subjects. The use of radioactive carbon 
dioxide for measuring regional blood flow com- 
pares favorably with the traditional techniques of 
angiography and bronchospirometry —E. DuNNeR 


Stress Relaxation of the Human Lung. R. Mar- 
SHALL* and J. G. Wippicomse. Clin Sci, February, 
1960, 20: 19-31. (*St. Bartholomew's Hosp., 
London, England) 

Stress-relaxation was investigated in the lungs 
of normal subjects and in patients with pulmonary 
disease. The effects observed were due to stress- 
relaxation in the lungs themselves and not to an 
artefact of intraesophageal pressure measurements. 
Stress-relaxation was most marked at full inspira- 
tion and was usually complete within 10 to 15 
seconds. A reverse effect was seen after expiration. 
The lungs rapidly recovered the property of stress- 
relaxation after a further inspiration. The phe- 
nomenon did not appear to be due to flow of 
blood into the lungs or to redistribution of air 
within the lungs. Histamine aerosol produced no 
definite effect on stress-relaxation. The stress- 
relaxation phenomenon may produce considerable 
changes in compliance as measured by dynamic 
methods if the tidal volume is breathed at levels 
considerably above or below the functional residual 
capacity. In patients with lung disease, stress-re- 
laxation expressed as a percentage of the initial in- 
trathoracie pressure did not differ significantly 
from normal. The possible causes of stress-relaxa- 
tion are discussed —H. J. Srwon 


Respiratory Insufficiency. J. Rean*. Med J Aust, 
Jenuary 21, 1961, 2: 83-88. (*U. of Sydney, 
Australia) 

Normal respiration is defined as the exchange 


between atmospheric oxygen and endogenous car- 
bon dioxide with the expenditure of a minimal 
amount of muscular effort. Respiratory insuf- 
ficiency is therefore defined as a greater-than- 
normal effort necessary to keep the blood gases 
normal, or the condition when the blood gases are 
no longer kept normal. Thus, to determine the 
presence of respiratory insufficiency, it is necessary 
to measure only the oxygen and carbon dioxide 
concentrations in the arterial blood, and to de- 
termine the amount of respiratory work being 
done. Arterial blood gas concentrations can be 
readily measured by standard techniques. Respira- 
tory work measurements require a somewhat dif- 
ferent approach. Physical work is expended by: 
(1) stretching the elastic tissue of the lungs and 
chest wall, (2) moving air through the airways, and 
(3) overcoming friction as the lungs move against 
each other. The last factor is usually neglected, 
the first two being the most important. Inspira- 
tion requires a stretching of the elastic tissue of the 
chest wall and lungs. A certain pressure is required 
to stretch them a given amount. The relationship 
between this pressure and the required volume is 
called compliance. If the lungs are sivYer than 
normal because of fibrosis, infiltration, or vas- 
cular engorgement, then for a given applied pres- 
sure the change in volume will be less; the lungs 
are less compliant than normal. Consequently, the 
work done to expand the lungs to the same extent 
as normal lungs will be greater. If the elastic tis- 
sue were decreased in amount, it could be imagined 
that the work load for any given amount of 
breathing would actually be less. A certain amount 
of work is also required to overcome the re- 
sistance of the respiratory passages to the flow of 
air. If these passages are narrowed, the amount of 
work required to pass a given volume of air will 
increase. The work is therefore the product of 
pressure and flow. This applies both to inspiration 
and to expiration. Disturbances in blood gas con- 
tent may be compensated by increased respiratory 
work. Modern concepts of dyspnea hold that it 
merely reflects increased breathing work. Because 
individuals differ in their reactivity to unpleasant 
sensations, some people will be dyspneic with 
smaller increases in the work load than others, and 
no arbitrary increase in work load can be correlated 
precisely with the appearance of dyspnea. These 
concepts are explored with respect to their im- 
portance in diverse clinical patterns. Similarly, 
ventilation of the lungs, alveolar-capillary dif- 
fusion, ventilation—blood flow relationships, and 
local airway obstruction are treated in a readily 
comprehensible manner too detailed for inclusion 
here. In short, the fundamentally simple processes 
of breathing may break down in a number of 
wavs. The bellows may fail to function adequately. 


: 
A 
Pe 
ae 
aay 
: 
ie 
4 


ABSTRACTS 479 


most commonly because of a defect in the con- 
necting tubes. Oxygen, having reached the alveoli, 
may not reach the capillaries in adequate amounts 
because of a diffusion defect. There may also 
be a ventilation-blood flow imbalance—air and 
blood do not reach the same places. Such defects 
serve to alter the normal blood gas concentrations. 
Increased respiratory work is then necessary in an 
attempt to maintain normal gas relationships. In- 
itially satisfactory, progressive increases in work 
will produce increasing dyspnea, and the patient 
will have run the gamut from normal function 
through respiratory insufficiency to respiratory 
failure —H. J. Sion 


Ergospirometry as a Means of Functional Re- 
search of Respiratory Insufficiency (in Italian). 
F. Caspani*, G. and F. Rarrert. 
G Ital Tuberc, No. 4, 1960, 14: 189-206. (*Sana- 
torio, Alzate Brianza, Italy) 

Ergospirometry was used to obtain respiratory 
functional data in patients with pneumopathies 
and cardiopathies in order to learn the patho- 
genesis of the respiratory insufficiency and to 
treat it with the best therapy available. Knipping’s 
metabolimeter model 210 D was employed 
throughout the study. Five of 2,000 patients were 
selected as typical cases of different forms of 
either respiratory or cardiac dysfunction. The 
results are described in detail for each patient, 
with all indexes obtained both at rest and during 
exercise. Conclusions based upon the data ob- 
tained from the above research showed that 
there is generally no consistent relation between 
the degree of insufficiency of a component of the 
total respiratory function studied at rest and the 
global respiratory insufficiency, probably due to 
the possibility that some components are able to 
substitute for others. The insufficiency of the dif- 
ferent components was better recognized during 
muscle work, especially when the component was 
the cardiocirculatory one —I. ArRCHETTI 


Respiratory Rate Patterns in the Newborn In- 
fant. W. C. Taytor* and G. M. Warkrns. Canad 
Med Ass J, December 17, 1960, 83: 1292-1295. 
(*U. of Alberta, Canada) 

Observation of the respiratory rate in 288 new- 
borns during the first 4 days of life was of consider- 
able value in the early detection of respiratory 
distress. A sustained rise in the respiratory rate, 
above 65 breaths per minute, was observed in 81 
infants. Each of the 6 patients who died in this 
group showed evidence of hyaline membrane for- 
mation or resorption atelectasis at autopsy. A 
respiratory rate which did not exceed 65 breaths 
per minute was observed in 153 infants. Four 
deaths occurred in this group. Three patients who 


died were small premature infants who survived 
for less than 48 hours with slow respiratory rates 
punctuated by prolonged periods of apnea. The 
fourth death was caused by oversedation of the 
infant. In 54 infants the respiratory rate exceeded 
65 per minute when first recorded, but dropped 
below 65 per minute within the fust 24 hours. 
The significance of this respiratory pattern was not 
apparent from the study (after authors’ summary). 
—E. A. Riney 


Ventilation Control in the Newborn. M. Staxt- 
man*. AMA J Dis Child, December, 1960, 101: 
216-227. (*Vanderbilt U. School of Med., Nash- 
ville, Tenn.) 

Alveolar carbon dioxide (CO.) tension in the 
normal newborn is about 10 to 15 mm. Hg. lower 
than adult alveolar CO, tension levels, and it rises 
to slightly below normal adult levels during the 
first 2 weeks of life, the most marked increase oc- 
curring at 5 to 6 days of age. Alveolar ventilation, 
oxygen uptake, and CO. output also increase dur- 
ing the first 2 weeks of life, after which they begin 
to level off. The rate of rise in COs output seems 
to be approximately the same for all infants during 
the first 2¥2 weeks of life. The newborn infant is 
unable to respond to inspired 4 per cent COs with 
increases in alveolar ventilation sufficient to pre- 
vent CO, retention and a rise in alveolar CO, 
tension (Paco,). As the infant grows older and his 
Paco, rises, he is able to respond more adequately 
to the stimulus of 4 per cent CO, by increasing 
total ventilation, but an increase in dead space 
ventilation may produce CO, retention and a ris- 
ing Pago, at this time. Progesterone does not seem 
to be responsible for the newborn’s low Pago, . It 
is suggested that the ductus arteriosus, function- 
ing as a left-to-right shunt and recirculating blood 
through the lungs without picking up additional 
tissue CO., may account, at least in part, for the 
newborn’s initial low Paco,. As ductus flow 
diminishes and finally ceases and the systemic 
flow increases, a more effective removal of tissue 
CO: is produced, the Pago, rises, and responsive- 
ness to CO. inhalation increases (after author’s 
summary )—M. J. 


MICROBIOLOGY AND IMMUNOLOGY 


Unclassified Mycobacteria: A Study of 15 Iso- 
lated Strains (in Japanese). K. Usnto* and K. 
Takano. Jap J Chest Dis, April, 1961, 20: 274- 
286. (*Kanto Rosai Hosp., Kawasaki, Japan) 
The authors report on 15 strains of unclassified 

mycobacteria isolated from 1,179 clinical samples 

including sputum, gastric juice, and urine during 
the past 3 years. Eight strains were isolated from 
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sputum, 1 strain from both sputum and gastric 
juice, 5 strains from gastric juice only, and 1 
strain from pleural fluid. Four patients had active 
pulmonary tuberculosis (1 had pleurisy and tuber- 
culoma), 5 patients had inactive pulmonary tuber- 
culosis, 1 had laryngeal tuberculosis and pulmonary 
tuberculoma, 2 had unidentified pulmonary lesions, 
and 3 patients had no lung lesions. Bacteriologi- 
eally, 1 scotochromogenic, 13 were 


strain was 


nonphotochromogenic, and 1 was a rapid grower. 


that these strains tend to induce 


disease in the human body when there is a de- 


It is believed 


crease in local or general resistance, and that they 
exhibit pathogenicity under certain circumstances. 
—I. Tatenxo 


Differentiation of Chromogenic Mycobacteria 
(in Czech). M. Kupin*, A. FrestovA, G. 
PioszKovA, and H. PotenskA. Rozhl Tuberk, 
July, 1959, 19: 511-518. (*Tuberculosis Research 
Institute, Prague, Czechoslovakia) 
The and differentiation of 

genic mycobacteria were Scotochromo- 


incidence chromo- 
studied. 
genic strains were isolated in 0.37 per cent, and 
photochromogenic strains in 0.01 per cent of the 
examined. In about 4 of these cases, 
typical pathogenic 
was cultivated simultaneously. The following cri- 
found useful for differentiation of 
strains: photochromogenicity test, microscopic ex- 
amination, formation, growth 
and experimental infections of mice and guinea 


pigs. ILavsKY 


cultures 
Mycobacterium tube rculosis 


teria were 


cord morphology, 


Mycobacteriophages. 1. Isolation of Phages 
Active Against Virulent and Avirulent Myco- 
bacteria (in Czech). L. Suta* and J. Sunova. 
Rozhl Tuberk, July, 1959, 19: 505-510. (*Tuber- 

Research Institute, Prague, Czecho- 

slovakia) 

All attempts to isolate mycobacteriophages from 


culosis 


the sputum of patients were unsuccessful, but 3 
phages were isolated from soil samples enriched by 
many strains of pathogenic and nonpathogenic 
mycobacteria grown in Sula liquid medium. These 
3 phages were compared with phages isolated in 
other countries and were found to be different from 
them. They were identified as MyF,P/58, MyF.P 
59, and MyF;P/59. The 
against more mycobacterial strains than any other 
ILAVSKY 


last-named is active 


phage tested —J. L 


Differential Diagnosis of Attenuated Mycobac- 
teria (BCG and MP strains) and Saprophytic 
Mycobacteria (in Czech). J. Suta* and L. 
Sutovd. Rozhl Tuberk, February, 1959, 19: 115- 
123. (*Tuberculosis Research Institute, Prague, 
Czechoslovakia) 
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The original Wells’ strain of Mycobacterium 
murmmum OV 166 was kept for many culture gener- 
ations on synthetic media. During that time it lost 
its ability to produce progressive tuberculosis in 
guinea pigs. Even 100 mg. semi-dry 
weight given intraperitoneally produced only small 
morphologic changes in the omental lymph nodes. 
All other organs remained both macro- and micro- 
scopically negative. Similar results were obtained 


doses of 


following intraperitoneal administration of other 
attenuated mycobacteria, 12. BCG Copenhagen, 
BCG Moreau, isoniazid-resistant BCG, and 
Deinse’s strains Vis; and Vy. Similar doses of 3 
isoniazid-resistant and catalase-negative strains as 
well as the avian strain Kirchberg and a strain of 
SAPC produced extensive changes in the omental 
Ivmph nodes, enlargement of the spleen, and 
changes in the liver and lungs. Five saprophytic 
strains (4 chromogenic and 1 nonchromogenic) 
were similarly tested. Four were completely aviru- 
lent; doses of 10 mg. and higher of 1 chromogenic 
strain cultivated from milk caused enlargement of 
the omental lymph nodes, in which histologic ex- 
amination revealed typical tuberculous granulation 
tissue —J. ILavSKY 
Attempts at Differentiation of Isoniazid-suscep- 
tible and -resistant Mycobacteria with Quan- 
titative and Qualitative Tests of Peroxidase 

Activity. Discussion of Technical Questions 

(in French). A. Anpresew*, C. Gernez-Rievx, 

and A. Taquet. Ann Inst Pasteur (Par), Decem- 

ber, 1960, 99: 821-837. (*Pasteur Institut, Lille, 

France) 

A study was made of the peroxidase activity of 
unclassified mycobacteria. A benzidine test is de- 
scribed in detail. It permits the differentiation of 
isoniazid-susceptible tubercle bacilli, avian bacilli, 
and unclassified mycobacteria which all give posi- 
tive reactions from isoniazid-resistant tubercle ba- 
cilli in which the reaction is negative. This method 
can easily be applied to subcultures. The benzidine 
test is simple and much more rapid than the cate- 
chol test. The latter is negative with unclassified 
mycobacteria, avian bacilli, and human and bovine 
bacilli Furthermore, the 
study shows that in human and bovine isoniazid- 
resistant strains, polyphenol-oxidase activity is nil 
or much lower than in isoniazid-susceptible con- 
—\V. Leites 


resistant to isoniazid. 


trol strains 


Determination of Streptomycin Concentrations 
in Biologie Fluids Using Lactobacillus Hel- 
veticus var. Pragensis as the Test Organism 
(in Czech). O. NovAk*, and H. PotenskA. Rozhl 
Tuberk, April, 1959, 19: 298-303. (*V¥zkumny 
Ustav Tuberk., Prague, Czechoslovakia) 

using Lactobacillus 


microbiologic method 
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helveticus var. pragensis as a test organism for the 
evaluation of biologically-active streptomycin in 
biologic fluids simple and 
Evaporated milk, “Eviko,” was dissolved in water 
and served as the test medium. Serial dilutions of 
streptomycin standard were prepared in decreas- 
ing concentrations from 2 units per ml. to 0.1 w per 
ml. After 16 hours of incubation at 37°C., the lactic 
acid level was established in every test tube with 
the use of 0.05 N sodium hydroxide for titration 
and a 1 per cent alcohol solution of phenolphthal- 
eine as an indicator. The standard curve of strep- 
tomycin has to be established repeatedly for every 
test. Serial dilutions of the tested sample are pre- 
pared similarly. The curves obtained are then com- 
pared with the standard streptomycin curve and 
the concentration of streptomycin in the tested 
material is calculated. When this method was com- 
pared with the generally used plate method em- 
ploying B. subtilis as the test organism, the differ- 


seems very precise. 


ences were less than 10 per cent —J. ILavsky 


EXPERIMENTAL PATHOLOGY 


Contribution to the Study of Pleural Calcifica- 
tions (in Italian). E. Miraciia* and G. Meora. 
Arch Tisiol, No. 10, 1960, 15: 1005-1024. (*Clinica 
Tisiologica, U. of Naples, Italy) 

In order to contribute further to the knowledge 
and understanding of pleural calcification, 23 cases 
(06 per cent) in persons 35-70 years old with a 
characteristic pattern selected from 
than 4,000 patients. The process of mineralization 
was more frequent in the 5th and 6th decades of 
life. In 17 cases (738 per cent) there had been 
pleural exudation, in 1 case post-traumatic hemo- 


were more 


thorax, and in 5 no signs of pathologie processes 
in the thoracic organs. The process was never ob- 
served in persons younger than 35 years; the main 
reason for such a finding could be due to the fact 
that it takes a long time before the calcifications 
become visible. Pleural calcifications represent an 
irreversible tissue change, with a complete deg- 
radation of the organic material. It is 
that they are not the cause of empyema, but are 
a collateral sign of this complication. The interval 
of time between the original pleural process and 
the identification of the 
necessarily correspond to the time taken for the 
mineralization to occur —I. ArRcHETTI 


believed 


calcifications does not 


Historical and Critical Considerations on the 
Development of Tuberculosis Research Utiliz- 
ing Animal Experiments with Corticosteroids 
(in German). H. Scnwase*. Beitr Klin Tuberk, 
August, 1960, 122: 362-376. (*Medizinische Uni- 
versititsklinik, Bonn, Germany ) 
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An extensive review of the literature is presented. 
—Z. Viracu 


The Influence of Cortisone on Experimental 
Fungus Infections in Mice. D. B. Louria*, N. 
Fation, and H. G. Browne. J Clin Invest, Sep- 
tember, 1960, 39: 1435-1449. (*Infectious Dis. 
Lab., 2nd (Cornell) Med. Div., Bellevue Hosp., 
N.Y.) 

Experimental monilial infections in mice were en- 
hanced to a far greater degree by cortisone than 
were infections due to Histoplasma capsulatum or 
Cryptococcus neoformans. Enhancement of renal 
infection also most cortisone- 
treated animals injected with small inocula. The 
maximal effect of cortisone was produced when 
treatment was initiated 2 days prior to infection. 
Delay in the initiation of cortisone treatment until 
the day after infection reduced the effects of the 
When the administration of cortisone 
was begun 7 days after infection, no significant en- 
hancement was observed —E. DuNNER 


was observed in 


hormone. 


The Effect of 6-c-Methylprednisolone in Tuber- 
culosis in Mice and Rats (in German). W. -H. 
Wacner* and W. Dirrmar. Beitr Klin Tuberk, 
July, 1960, 122: 292-304. (*Farbwerke Hoechst 
AG., Frankfurt, a.M. Germany) 
6-a-Methylprednisolone is a glucocorticosteroid 

believed to be about 20 per cent more effective 

than prednisone or prednisolone; it is also better 

tolerated. Mice were infected with M. 

H37Rv, and albino rats with the 

Ravenel strain of M. bovis. Both of these animals 

have a natural which 

protects them against a lethal infection, and both 
are known to be sensitive to the tuberculosis-ag- 
gravating effect of corticosteroids. The 6-a-methyl- 
prednisolone increased the tuberculous suscepti- 
bility of these animals considerably, causing them 


tubercu- 
losis strain 


resistance to tuberculosis 


to die from the disease. In those animals, however, 
which were treated with isoniazid and streptomy- 
cin shortly after the infection, the effect of the 
6-a-methylprednisolone was eliminated and the 
disease ran its course as if no corticosteroid had 
been given —Z. VirAcu 


Electrophoretic Studies of Serum Proteins and 
Glycoproteins During Early Stages of Experi- 


mental Tuberculosis. H. E. Weimer*, R. T. 
8S. Froman, H. Nisuimara, and E. H. Rice. 
Proc Soc Exp Biol Med, November, 1960, 105: 

300-303. (*U. of California Med. Center, Los 

Angeles) 

Filter paper electrophoresis analyses were per- 
formed on serum samples from adult female guinea 
pigs sacrificed at different intervals following in- 
oculation with 0.1 mg. of M. tuberculosis (strain 
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B88). Significant increases occurred in total serum 
glycoprotein levels and in the protein component 
of the a-globulin fraction 8 days postinfection. 
A marked elevation of the polysaccharide moiety 
of the a-globulin fraction and a significant decline 
in albumin were observed 15 days after infection. 
With the exception of siginficant increases in the 
components of the y-globulin fraction in the latter 
stages of the study, major alterations in the other 
subfractions of serum had occurred by 15 days 
postinfection —E. 8. Leake 


Histopathology of Regressive Tuberculosis in 
Guinea Pigs (in German). J. Kracut* and R. 
Puiquetr. Beitr Klin Tuberk, July, 1960, 122: 
282-291. (*Pathologisches Institut der Universi- 
tit, Hamburg, Germany) 

In the present experiments, 336 guinea pigs were 
infected with isoniazid-resistant human tubercle 
bacilli; 129 animals infected with a strain suscepti- 
ble to isoniazid served as controls. In addition to 
gross inspection of the killed and autopsied ani- 
mals, the livers of most of the animals were ex- 
amined histologically. The decreased virulence of 
isoniazid-resistant mycobacteria was manifested 
by a milder course of disease, involvement - of 
fewer organs, the absence of exudative lesions, and 
an inclination toward spontaneous healing. 

—Z. Viracu 


A Method for long Term Collection of Lymph 
from the Thoracic Duct in Rats. T. Savoren* 
and E. Linper. Acta Path Microbiol Scand, No. 
4, 1960, 49: 433-437. (*U. of Lund, Sweden) 

A method is described for catheterization of the 
thoracic duct in the neck of the rat for long-term 
collection of lymph. Employing this technique, 
continuous lymph collection has been possible for 
more than 24 per cent of the surgically treated 
rats, and for 28 days in 1 rat. The method is being 
used to study tumor cell spread —E. Dunner 


The Development of Soluble (S) and Viral (V) 
Antigens of Influenza A Virus in Tissue Cul- 
ture as Studied by the Fluorescent Antibody 
Technique. 0. A. Houtermann*, W. D. 
and M. A. J. Morrat. Acta Path Microbiol 
Scand, No. 4, 1960, 50: (*Staten Seruminstitut, 
Copenhagen, Denmark) 

Pp. 398—408: 

Using the fluorescent antibody technique, the 
intracellular development of an A2 strain of in- 
fluenza virus in the beef embryo kidney tissue 
culture was investigated. Specific antisera directed 
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against the S and V antigens were employed. The 
S antigen was first demonstrated in the nucleus at 
6 hours following infection, and subsequently in 
the cytoplasm at the later stages. The V antigen 
was demonstrable in the cytoplasm at 8 hours and 
also in small nuclear foci. The nucleus as the site 
of production for the S antigen and its possible 
role in the synthesis of V antigen are discussed. 
The dissociation in time of the appearance of the 
S and V antigens is pointed out. 


Pp. 409-418: 

Beef embryo kidney cells were infected with 
large inocula of influenza virus, and the growth 
of the virus and the development of the antigens 
were investigated by means of egg infectivity and 
hemagglutination titrations combined with the 
fluorescent antibody technique. The results were 
compared with those obtained after infection with 
dilute inocula, and it was possible by means of 
specific antisera to the S antigen to demonstrate a 
lesser degree of nuclear fluorescence in cells in- 
fected with a large dose of influenza virus than 
could be observed in the parallel experiments with 
dilute inocula. On the basis of these results, it has 
been suggested that less S antigen per cell, detec- 
table by fluorescent antibody studies, was pro- 
duced under conditions of high multiplicity of 
infection —E. DunNER 


PUBLIC HEALTH AND EPIDEMIOLOGY 


The Relation Beween Lung Dust and Lung 
Pathology in Pneumoconiosis. G. Nace- 
scumipt*. Brit J Industr Med, No. 4, 1960, 17: 
247-260. (*Ministry of Power, Safety in Mines 
Research, Sheffield, England) 

Methods of isolation and analysis of dust from 
phneumoconiotic lungs are reviewed, and the re- 
sults of lung dust analyses for different forms of 
pneumoconiosis are presented. A tentative classi- 
fication separates beryllium, aluminum, abrasive 
fume, and asbestos, which cause interstitial or 
disseminated fibrosis, from quartz, coal, hematite, 
tale, kaolin, and other dusts, which cause a nodu- 
lar or focal fibrosis which may change to forms 
with massive lesions. The data suggest that in the 
first, but not in the second, group the dusts are 
relatively soluble; only in the second group do 
amounts of dust and severity of fibrosis go in 
parallel for a given form of pneumoconiosis. In 
classical silicosis, the quartz percentage is higher 
and the amount of total dust much lower than in 
coal miners’ pneumoconiosis. Mixed forms of both 
groups occur, for instance, in diatomite workers. 
The need for more research, especially in the first 
group, is pointed out.—H. J. Stow 
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Dust Diseases in Dundee Textile Workers. An 
Investigation into Chronic Respiratory Dis- 
ease in Jute and Flax Industries. A. Mar*, 
D. H. Smiru, W. A. Wixson, and W. Lock Hart. 
Brit J Industr Med, No. 4, 1960, 17: 272-278. 
(*U. of St. Andrews, Scotland) 

A survey of respiratory symptoms and function 
was carried out in Dundee in 123 men and women 
in the jute industry and 242 in the flax industry. 
The selection of workers was biased in favor of 
those working in the dustier departments, as 
judged by eye, and those in the older age groups. 
A group of 72 men in a heavy engineering firm 
were selected as controls for comparison. Chronic 
bronchitis, as defined by Ogilvie and Newell 
(1957), was recorded in 27 per cent of those in- 
terviewed; their average age was 49. Byssinosis 
of various grades was recorded in 30 per cent of all 
those working in flax; of these, 35 had cough alone 
which was worse on Monday, 34 had other re- 
spiratory symptoms worse on Monday, and in only 
4 persons did the exacerbation persist later in the 
week. In spite of the occurrence of byssinosis, 
chronic bronchitis was no more prevalent among 
flax workers than among the others, the average 
ventilatory function was no worse, and roentgeno- 
grams of the chest revealed no differences. The 
characteristic fall in expiratory flow rate during 
the course of exposure to flax dust on Mondays is 
similar to that found in cotton workers, and it is 
absent in jute and flax workers who do not admit 
to symptoms of byssinosis —H. J. Simon 


Diffuse Pleural Mesothelioma and Asbestos Ex- 
posure in the North Western Cape Province. 
J.C. Waaner*, C. A. Steccs, and P. Marcuanp. 
Brit J Industr Med, No. 4, 1960, 17: 260-271. 
(*Pneumoconiosis Res. Unit, Council for Sci. 
and Industr. Res., Johannesburg, South Africa) 
Primary tumors of the pleura are uncommon. 

Thirty-three cases (22 in males and 11 in females, 

aged 31 to 68) of diffuse pleural mesothelioma are 

described; all but 1 had probable exposure to 
crocidolite asbestos (Cape blue). In a majority, 
this exposure was in the Asbestos Hills which lie 
to the west of Kimberley in the north of Cape 
Province. The tumor is rarely seen elsewhere in 
South Africa —H. J. Srwon 


Bagassosis—Peculiarities of Its Geographical 
Pattern and Report of the First Case from 


Peru and Puerto Rico, H. A. Burcuner*. 
JAMA, November 5, 1960, 174: 1237-1241. (*Tu- 
lane U., New Orleans, La.) 

Bagassosis is an occupational disease resulting 
from the inhalation of dust from dried sugar-cane 
fiber. The fresh fiber is apparently innocuous. 
Most cases have been reported from 2 factories, 
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a paper mill and a wall board factory, in Louisiana. 
A case of recurrent bagassosis is reported in a 47- 
year-old man who worked first in a paper mill in 
Peru, and then in the bale-breaking area of a 
paper factory in Puerto Rico. In both locations 
he developed chest pain, dyspnea, and weakness 
shortly after exposure to dried sugar-cane dust. 
His chest roentgenogram showed a right upper 
lobe infiltration initially and, subsequently, diffuse 
mottling. With rest, the patient’s symptoms im- 
proved markedly and the pulmonary infitration 
showed almost complete regression. Eighty simi- 
lar cases were reported in the factory in Puerto 
Rico—H. 


Three Cases of Acute Pneumonitis Due to Be- 
ryllium Inhalation (in Japanese). M. Surma* 
and K. Onta. Jap J Chest Dis, October, 1960, 
19: 707-714. (*Nagoya U. School of Med., 
Japan) 

Three cases are described of acute pneumonitis 
due to beryllium inhalation in 3 men, aged 21, 22, 
and 34 years, who developed the illness shortly 
after employment in a beryllium purification com- 
pany. They often worked nights in an atmosphere 
containing 42.0 to 55.3y per cu. mm. or 40 to 60y 
per cu. mm. of beryllium, disregarding instructions 
to use a mask which permitted the passage of air 
containing only 06y per cu. mm. of beryllium. 
Their symptoms developed insidiously but steadily, 
with shortness of breath, dry cough, poor appetite, 
and sleeplessness. Diffuse, nodular, miliary- to 
rice-grain-sized shadows occupied the midlung 
fields around both hila. The patients were treated 
with antimicrobials and corticosteroids for a month 
or 45 days. There was a transient increase in the 
density of pulmonary shadows and cough during 
treatment in all 3 cases, but recovery followed 
within 2 months. —I. TaTeno 


The Relationship of Byssinosis to the Bacteria 
and Fungi in the Air of Textile Mills. P. 
Tuffnell*. Brit J Industr Med, No. 4, 1960, 17: 
304-306. (*U. of Manchester, England) 

The principal causative agent of byssinosis is in 
the dust of cotton mills. This dust contains bac- 
teria and fungi. An attempt was made to deter- 
mine whether any association could be established 
between the numbers of viable bacteria and fungi 
in the air of 2 cotton and 2 jute mills, and the 
prevalence of byssinosis. No association was found 
except between the numbers of live organisms of 
B. pumilus and B. subtilis and the occurrence of 
byssinosis. This association does not establish a 
causal relationship, but it is suggested that an at- 
tempt be made to produce typical symptoms in 
byssinotic subjects by means of organisms of the 
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genus Bacillus. The following paper presents the 
results of some observations of this kind 


Experimental Byssinosis. /bid, pp. 307-309: 

The symptoms of byssinosis were produced ex- 
perimentally in 1 of 3 cotton-mill workers with 
pronounced byssinosis by a dust prepared from 
leaves of cotton plants. Dusts of caleium carbon- 
ate, bacteria, and fungi did not reproduce the 
symptoms. Two mild cases of byssinosis and 2 
cases of chronic bronchitis did not react specifi- 
cally to any of these dusts —H. J. Simon 


Phosgene Poisoning Caused by the Use of Chem- 
ical Paint Removers Containing Methylene 
Chloride in I1-Ventilated Rooms Heated by 
Kerosene Stoves. W. B. Gerrirsex* and C. H. 
BuscuMann. Brit J Industr Med, No. 3, 1960. 
17: 187-189. (*Central Service of the Labour 
Inspectorate, The Hague, Holland) 

Two cases resembling phosgene poisoning are 
described which followed the use of a paint re- 
mover containing methylene chloride in ill-venti- 
lated rooms heated by an oil stove. Experiments 
carried out under similar conditions demonstrated 
the production of phosgene in toxic concentrations 
The potential hazards from noninflammable sol- 
vents are described. Preventive measures should 
include the removal of combustion stoves without 
proper chimney connections from the working area, 
proper ventilation, and the qualifving statement 
on the label of the product that noninflammable 
solvents should not be used near open fires or hot 


furnaces —H. J. Stwon 


Aerosol Inhalation of CaNa-E.D.T.A. (Mosatil) 
by Workers Constantly Exposed to Lead. L.. 
Perrovic*, M. Stankovic, M. Savcevic, and D 
Porett. Brit J Industr Med, No. 3, 1960, 17: 
201-204. (*Institute of Hygiene of FPR of Ser- 
bia, Belgrade, Yugoslavia) 

An aerosol of edathamil calcium disodium 
(CaNasE.D.T.A., Mosatil®) was administered in 
hospital to 2 groups of 5 men who had been work- 
ing on a lead smelter and were exposed to lead 
in air concentrations of the order of 06 to 1.25 mg 
of lead per m*. Five patients each inhaled 06 gm. 
of CaNa:E.D.T.A. on 7 successive days, and 24 
gm. on the ninth day. An average of 216 mg. of 
lead was excreted during the treatment. Five pa- 
tients given 24 mg. of CaNasE.D.T.A. every other 
day for 8 days excreted an average of 142 mg. of 
lead during each treatment. The urinary 
porphyrin level fell to normal in both groups 
—H. J. Simon 


copro- 


The Unemployment Problems Associated with 
Chronic Bronchitis in East London. M. Cap- 
tin* and C. P. Stiver. Brit J Dis Chest, October, 
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1960, 54: 297-307. (*London Chest Hosp., Eng- 

land) 

The chronic bronchitic suffers from 2 disabilities 
which may make it difficult for him to retain his 
usual employment or find new employment: in- 
creasing shortness of breath on exertion, and lung 
infections which force him to be away from work 
for indeterminate periods. In Great Britain, the 
Disabled Persons (Employment) Acts, 1944 and 
1958, were designed to assist such cases. A regis- 
ter of disabled persons is kept at every employ- 
ment exchange and special efforts are made to 
place them suitably. How do these measures af- 
fect the bronchitic? Eighty-three with 
chronic bronchitis, aged 40 to 64, were questioned 
about their employment histories. Only 30 per cent 
had been registered as Disabled Persons at any 
time, and only 17 per cent were on the Disabled 
Persons Register at the time of the survey. Regis- 
tration Was more common among younger bron- 
chities and among those in Social Classes IV and 
V (partly skilled, and unskilled workers). Advanc- 
ing age and lack of skill were in every way un- 
favorable to the employment of the bronchitic. 
Employment is discussed in relation to the bron- 


males 


chitie himself, his doctor, and the statutory ar- 
rangements for helping him. Financial aid is es- 
sential to ensure that the worker's income exceeds 
that from Sickness Benefit and National Assist- 
ance. Suggestions made for improving the 
bronchitie’s prospects of employment in the fu- 
ture —M. J. 


Chemical Cyanosis—Causes, Effects, and Pre- 
vention. J. M. A. L. Lincn, and 
R. C. Cuarsua. AMA Arch Environ Health, 
October, 1960, 1: 353-361. (*E. I. duPont de 
Nemours & Co., Penns Grove, N. J.) 

The association of chemical cyanosis with the 
manufacture of aromatic nitro and 
pounds has been a well-known occupational hazard 
almost from the first commercial production of 
nitrobenzene and aniline. Although the human 
biochemical reactions were not understood, reduced 


amino com- 


oxygen-carrying capacity of the blood which pro- 
duced general anoxia after contact with 
aromatic compounds was recognized very early in 
the history of the dye industry. In the past, clini- 
cal evidence of blueness of the lips and fingernail 
bases was considered a basis for diagnosis. How- 
ever, blood many 
which gave no visible evidence. 

In general, the supporting symptoms are the 


tissue 


analysis has disclosed cases 


physiologic responses to anoxia: nausea, headache, 


dizziness, full pounding pulse, listlessness, coma, 
and possibly death from unattended severe expo- 
sure. However, some or all of these symptoms are 
absent in many cases. The 
pecially the brain, requires more oxygen than other 


nervous system, es- 
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body tissue; therefore, nervous functions are the 
first to fail. The body’s attempt to compensate the 
oxygen starvation by increased blood circulation 
throws an extra load on the heart. Sudden “black- 
out” may occur without advance warning. At levels 
below critical, as in anoxia, mental activity pro- 
gressively slows down without the victim’s aware- 
ness that his judgment, observation, and reasoning 
facilities have been impaired. Undoubtedly, a 
direct relationship exists between labor efficiency 
and the percentage of active hemoglobin available. 
Explanations for unaccountable behavior and errors 
committed by reliable employees may be found 
in the sequel of cyanosis. Excessive exposure with- 
out prompt and adequate medical attention can be 
fatal--T. H. NokHREN 


Some Problems of Lung Cancer (in Japanese). 
K. Kaceyama*. Jap J Chest Dis, October, 1960, 
19: 684-691. (*Keio U. School of Med., Tokyo, 
Japan) 

The incidence of lung cancer is increasing in 
Japan as in other countries. The mortality rates 
for the disease in 1947 and 1956 were 12 and 52 
per 100,000 for males, and 05 and 2.2 for females, 
respectively. Of the deaths due to carcinomas, lung 
cancer ranks third in males, following stomach 
and liver cancer, and it ranks sixth in females, 
following stomach, uterine, liver, mammary, and 
rectal cancer. The highest incidence of the disease 
is seen in the sixth decade of life. The role of 
smoking in the development of lung cancer has 
been supported by some investigators in Japan. 
But the higher incidence of lung cancer in highly 
populated areas and the role that healed tubercu- 
lous lesions may play in the disease are also in- 
teresting problems, as many tuberculous patients 
now live to be old enough to attain the “lung 
cancer ages,” in contrast to the pre-antimicrobial 
eras. The author classified lung cancer into 8 types 
macroscopically (hilar, hilar-mediastinal, solitary 
nodular, lobar, apical, pleural, bronchial, and dis- 
seminated), and into 3 major types microscopically. 
But it was not easy for pathologists to identify 
the origin of the tumor, as they usually saw the 
terminal phase of the illness; histologic classifica- 
tion was also artificial and subject to personal in- 
clinations, as more than a few types of cancer 
were reported from the same anatomic material. 
Original lung tumor and metastatic lesions occa- 
sionally showed different histologic findings. The 


frequent association of macroscopic and histologic 
findings was definitely seen between epithelial cell 
carcinoma and the localized lobar type, adenocarei- 
noma with the solitary nodular type, and undif- 
ferentiated small cell carcinoma with the hilar- 
mediastinal type of lung cancer, respectively. 

—I. TaTeNno 


Demographic Approach to the Problem of the 
Connexion Between Lung Cancer and Smok- 
ing. J. R. Reve*. Brit J Prev Soc Med, October, 
1960, 14: 181-184. (*Med. College, Bombay, 
India) 

In order to study the question whether a demon- 
strable connection exists between the prevalence of 
the smoking habit and the incidence of lung can- 
cer, the population of Bombay was investigated. 
Embedded in the vast population of Bombay is an 
ethno-culturally isolated group, the Parsi, easily 
distinguished from the rest of the population by 
a number of differences, one of which is the fact 
that, on religious grounds, they do not smoke. The 
Parsi form a closed community, their standard of 
living is high, and their medical care is well or- 
ganized. The Parsi of both sexes appear to have 
a much higher crude death rate from cancer at all 
sites than the rest of the population. This excess is 
largely due to the different age distributions in the 
2 groups, as the Parsi have a higher proportion of 
older persons, among whom cancer mortality is 
high. The proportion of lung cancer to all cancer- 
ous deaths in males is significantly lower for the 
,arsi than for the rest of the population, but in 
females there is no such significant difference. The 
proportion of lung cancer to all cancerous deaths 
is significantly higher among males in the non- 
Parsi population than in the other 3 “non-smok- 
ing” categories (Parsi males, Parsi females, and all 
other females) combined, which do not them- 
selves vary significantly. These data indicate a 
causal relationship between the prevalence of the 
smoking habit and the incidence of lung cancer. 
—H. Aseves 


Distribution of Coccidioides Immitis Deter- 
mined by Testing Cattle. K. T. Mavpy*, H. G. 
Crecetivs, and R. G. Cornett. Public Health 
Rep, October, 1960, 75: 955-962. (*U. of Califor- 
nia School of Public Health, Berkeley) 

From various areas of each county in Arizona, 
11,643 home-raised cattle 1 to 6 years of age were 
tested with coccidioidin, and 2,859 (246 per cent) 
were found to be positive. The endemic areas were 
found to be practically co-terminous with the 
Lower Sonoran Life Zone. The low-altitude areas 
of Yavapai and Mohave counties and additional 
areas of Gila County were established as endemic 
areas for the first time, and several areas in Ari- 
zona which were above 5500 feet in altitude, pre- 
viously in a suspect classification, were found to 
be noninfective to cattle. The annual conversion 
rates for cattle, caleulated by the Manos method, 
were found to be almost identical with the actual 
human infection rate per year in those counties 
where this relationship was studied —E. Dunner 
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Gamma Globulin in the Prevention of Cross 
Infections in Hospitalized Infants. R. Luyp- 
strom* and J. Berastept. Acta Paediat (Upps), 
No. 6, 1960, 49: 674-678. (*Karolinska Institute, 
Stockholm, Sweden) 

Human gamma globulin, 12 per cent, 1 ml. per 
kg. of body weight, was administered to every 
second full-term or premature infant admitted to 
the nursery over the course of 1 year. Alternate 
a placebo injection. This study 


infants received 
comprises 98 full-term and 66 premature infants. 
Gamma globulin did not seem to have any effect 
in either group of infants during the first 4 weeks 
of life. A significant lowering of the incidence of 
hospital-acquired cross-infections was achieved in 


the group more than 4 weeks old, the period co- 
inciding with the time of physiologic hypogamma- 
globulinemia. The feeding of pasteurized human 
milk versus cow’s milk did not influence the in- 
cidence of and the benefit of 
gamma globulin was more apparent in the group 
fed human milk than in the group fed cow’s milk. 
The nature of the infections acquired or prevented 
is not specified —H. J. Simon 


cross-infections, 


The Examination of Milk for the Presence of 
Mycobacterium Johnei. H. W. Swrru*. J Path 
Bact, October, 1960, 80: 440-443. (*Animal 
Health Trust, Farm Livestock Research Centre, 
Essex, England) 

Fifty-two representative samples of milk col- 
lected at different times from 10 herds of cattle in 
which Johne's disease was a serious problem were 
examined for the presence of M. johnei. Samples 
were never collected when clinically diseased ani- 
mals were present in the herd, but clinical cases 
were often recorded later. Avian tubercle bacilli 
were found in 1 sample, and unidentified acid-fast 
bacilli in 6. M. johnei was isolated from the milk 
of 1 of 20 cows with clinical Johne’s disease. It was 
not found in any of 20 milk samples collected from 
13 apparently healthy cows that gave positive re- 
actions to the complement-fixation test for Johne’s 
disease —H. J. Henperson 
The Mycobacteria of India. E. Bocen*. Indian J 

Chest Dis, July, 1960, 2: 143-151. (*Patel Chest 

Institute, Delhi, India) 

Tuberculosis in India differs from the 
in other countries in several important vespects. 
Low-grade sensitivity to tuberculin is frequent, 
sometimes due to technical factors or to peculiari- 


disease 


ties in the response of the Indian skin to any such 
tests; leprosy infection may also account for some 
of the reactions. Other acid-fast bacilli which may 
induce nonspecific sensitization have also been 
found. Tubercle bacilli with lowered virulence for 
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guinea pigs are frequently found in patients with 
untreated pulmonary tuberculosis. Extrapulmonary 
lesions in man are common, but bacilli of the 
bovine type have rarely been found in them. 

—E, A. Rovurr 


Epidemiology of Sarcoidosis in Switzerland (in 
German). E. Semer*. Schweiz Z Tuberk, No. 3, 
1960, 17: 205-228. (*Pathologisches Institut der 
Universitit, Ziirich, Switzerland) 

Investigation of 108 patients (military personnel) 
with sarcoidosis disclosed that the incidence of 
the disorder follows the population density. It 
was greater in rural areas than in cities. Contrary 
to reports from the U\S., the disease was not more 
frequent in woodlands as opposed to regions de- 
void of forests; the number of even 
relatively smaller in coniferous timberlands. The 
occurrence was more pronounced in parts of the 
country with greater precipitation. Proportionally 
more found among the workers of 
wood and paper industries than in other occupa- 
tional groups —Z. Viricu 
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Sensitivity to an Atypical Tuberculin: Its Rela- 
tion to Tuberculin Skin-Test Reversion. W. J. 
Metitman*. Amer J Dis Child, October, 1960, 
100: 554-555. (*U. of Pennsylvania, Philadel- 
phia) 

Forty-eight children younger than 3 years who 
had positive tuberculin tests were followed for 1 
to 3 years. When last tested, 29 (60 per cent) had 
reverted, Le. they were no longer reactive to 
tuberculin. In addition, confirmatory findings of 
tuberculosis, including a family contact, were con- 
siderably lower than are usually described in chil- 
dren younger than 3 who have positive tuberculin 
reactions. A cause other than tuberculous infection 
which might be responsible for the original posi- 
tive skin-test reaction seemed likely when it was 
noted that, of 16 children whose original tuberculin 
test was >10 mm. to OT or PPD, 12 (75 per cent) 
were still positive reactors at the last test; while, 
of 25 whose original test was 10 mm. or less to 0.1 
mg. of OT or to 0.0001 mg. of PPD, only 5 (20 
per cent) were still positive reactors. Of the 25 
tested who demonstrated tuberculin reversion from 
positive to negative, 60 per cent had reactions of 
5 to 15 mm. to the Battey unclassified strain of 
tuberculin. These preliminary studies suggest that 
a significant number of the tuberculin reactions 
in children less than 3 years of age, particularly 
those without demonstrable disease or a positive 
family contact in the Philadelphia area, may 
mean infection with an unclassified acid-fast bacil- 
lus —M. J. 
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Tuberculin and Roentgenographic Examina- 
tions in Diabetics (in German). R. Prarren- 
pera*. Tuberkulosearzt, August, 1960, 14: 513- 
524. (*Heilstiitte Schielo/Gernrode, Harz, Ger- 
many) 

From 1956 to 1959, intradermal tests with puri- 
fied tuberculin were performed in 916 diabetics, and 
roentgenographic examinations were done in 7,448 
diabetics. The tuberculin test was negative in 3 
per cent of the cases; the majority of these pa- 
tients were in the 50- to 70-year age group. The 
incidence of tuberculosis was 3 to 10 times higher 
for diabetics than for the population as a whole in 
the age group under 50 years. The incidence of 
tuberculosis was also elevated in diabetics older 
than 50 years, although in lesser degree. It was 
suggested that all young tuberculin-negative dia- 
betics be vaccinated with BCG.—J. Haapanen 


Chemprophylaxis in Tuberculin Positives Up to 
the Age of Fifteen Years in Infectious Envi- 
ronments. B. SarsapHrkari*. Indian J Chest 
Dis, July, 1960, 2: 165-171. (*Corporation Chest 
Clinic, Caleutta, India) 

Secondary chemprophylaxis of tuberculin-posi- 
tive youngsters living in close contact with known 
tuberculous patients is not new. A study is re- 
ported in which 652 children who were known 
reactors to tuberculin were given isoniazid pro- 
phylaxis, while 412 tuberculin-positive children 
acted as controls (the study was completed in 
1958). Daily dosage varied from 4 to 8 mg. of 
isoniazid per kg. of body weight for a total period 
varying from 3 to 6 months. After a period of ob- 
servation of up to 24 months, the isoniazid pro- 
phylaxis group showed a morbidity of 14 per cent 


compared to 68 per cent in the nonisoniazid control 
group. Apprehension as to drug toxicity, bacterial 
resistance, or interference with immunity because 
of isoniazid prophylaxis is thought to have a theo- 
retic rather than a practical basis—E. A. Rourr 


The Tuberculin Test and Tuberculosis. J. S. 
Wurrraner*, Canad Med Ass J, June 11, 1960, 
82: 1222-1224. (*Nova Scotia Sanatorium, Kent- 
ville, NS.) 

Two hundred and fifty patients were tuberculin 
tested with first-strength, intermediate-strength, 
and second-strength PPD, expressed in terms of 1 
TU, 5 TU, and 250 TU, respectively. In the largest 
group of patients who reacted to 1 TU, the per- 
centage of active cases increased as the sensitivity 
decreased. All 9 patients with severe reactions had 
tuberculosis, but only 5 patients (444 per cent) 
had active disease. In the group of reactors with 
induration from 10-20 mm. (++), there were 120 
patients with tuberculosis and 87. per cent had 
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active disease. In the group with induration from 
5 to 10 mm. (+), 70 patients had tuberculosis and 
929 per cent had active disease. All of the 9 pa- 
tients with severe reactions were tuberculous. In 
the ++ group, 95.2 per cent had evidence of active 
or inactive tuberculosis. In the + group, 89.7 per 
cent were tuberculous. In the group of patients 
who were sensitive only to 5 TU, 69.2 per cent were 
tuberculous, while only 20 per cent had evidence of 
tuberculosis in the group that reacted only to 
250 TU. Complete tuberculin anergy was dem- 
onstrated in 1 patient—E. A. Ritey 


On the Incidence of Tuberculosis in Victoria. 
W. Botuicer*. Med J Aust, October 1, 1960, 2: 
528-532. (*Melbourne, Australia) 

Statistics are presented which throw light on 
the incidence of tuberculosis in Victoria, Australia, 
a state which has undergone considerable industrial 
and population expansion during the post-war 
years. The death rate has declined markedly, but 
the rate of new patients requiring treatment each 
year has remained approximately the same. Ad- 
vances in therapy have diminished the over-all 
cost of this disease to the community. The dis- 
cussion includes considerations of socioeconomic 
factors, the possible influences of selective screen- 
ing before immigration is allowed, and a projection 
of the possible future requirements of the control 
program in the light of available data. 

—H. J. 


Freeze-dried B.C.G. Vaccine, Report to the Mep- 
1cAL Researcu Brit Med J, October 
1, 1960, No. 5204: 979-987. (*London, England) 
It is evident from the results of this investiga- 

tion and the previous one that the British freeze- 

dried BCG vaccine may be considered satisfactory 
for use as a successful prophylactic against tuber- 
culosis since it has been shown to produce, in 
strictly controlled trials in tuberculin-negative 
adolescent children, a high degree of tuberculin 
sensitivity which developed at a similar rate and 
was maintained to the same extent as that pro- 
duced by the Danish liquid vaccine. Care must be 
taken, however, in the handling of the dried vac- 
cine during storage and transit. The vaccine gave 
adequate conversion rates after a period of storage 
at 4°C. of up to 1 year from its preparation. Stor- 
age at 23°C. for approximately 6 months, how- 
ever, with a definite decline in 
activity, although the conversion rates obtained 
with such vaccines were within the range which 
was found to be associated with a substantial de- 
gree of protection against tuberculosis in trials 
with liquid vaccine (Medical Research Council, 
1956, 1959). However, from the results of both the 
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laboratory and clinical studies, it would not seem 
advisable to store the dried vaccine at tempera- 
tures greater than 4°C., although storage at a 
temperature of approximately 20°C. for periods of 
up to 1 week, which may be required for transit 
in temperate zones, would be unlikely to cause 


much deterioration. The laboratory tests showed 
that the dried vaccine was extremely unstable at 
37°C. and, although in 1 test 1 of the batches main- 
tained its viable count for 3 days at 32°C., it 
would seem undesirable—at least until more in- 
formation is available—to expose the vaccine to 
temperatures greater than recommended 
above, even for short periods. The results obtained 
with 1 of the batches of dried vaccine suggest that 
all batches may not have the same degree of sta- 
bility. It may therefore be advisable, before issuing 
the dried vaccine for clinical use, to subject it to 
accelerated degradation tests similar to the kind 
used with dried smallpox vaccine (World Health 
Organization, 1959) in 
batches with low stability. Such a test is under in- 
vestigation. Although investigations 
not designed to obtain evidence of the correlation 
between the activity of the dried vaccines in chil- 
dren and their viable counts, the results do suggest 
that batches with viable counts of more than 1 » 
10° per ml. produce adequate tuberculin sensitiv- 
ity. The batches generally used in England at 
have counts ranging from 4 to 7 x 10° 


those 


order to eliminate those 


these were 


present 
per ml., and those which have been tested in regu- 
lar clinical studies have been shown to produce a 
high degree of tuberculin sensitivity and an ex- 
ceptionally low incidence of untoward vaccination 
children (after 


reactions in adolescent author’s 


summary ).—E. A. Ritey 


Observations on Vaccinating Schoolchildren 
with Danish Fresh B.C.G. K. N. Invine* and 
A. Barr. Brit Med J, October 15, 1960, No. 
5206: 1119-1122. (*Oxford Regional Hosp. 
Board, England) 

In the Oxford region, 8,990 13-year-old school- 
children were vaccinated with Danish fresh BCG 
during the school year 1956-1957. In 5,390 children, 
the pre- and postvaccination test was the Mantoux, 
10 TU of PPD, and in 3,600 the Heaf multiple- 
puncture test An analysis of the con- 
version rate and the size of the local reaction to 


was used 


vaccination was made according to the interval 
in weeks (6 to 19) after vaccination. In the Man- 
toux series, the conversion rate 7 to 18 weeks after 
vaccination remained within the range of 93.7 to 
100 per cent and showed no tendency to decline or 
increase. In the Heaf series, the conversion rate 
rose from 94.1 per cent at 6 weeks to between 99 
and 100 per cent from 11 to 19 weeks: this in- 
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crease in the conversion rate with the Heaf test 
was probably not due to the interval from vaccina- 
tion. The average diameter of the local reaction to 
vaccination did not vary by more than 3 mm. in 
either series over the period of observation. In 
the Heaf series, the conversion rate of those who 
had no local reaction was 35 per cent; in those who 
had a local reaction, however small, the conversion 
rate was 996 per cent. In the Mantoux series, it 
was found that the diameter of the Mantoux re- 
action had a direct relationship to the diameter 
of the vaccination papule. The presence of any 
local reaction to intracutaneous vaccination with 
Danish fresh vaccine may be regarded as an in- 
dication of successful vaccination. Only persons 
with no local reaction to vaccination require a con- 
version test (after authors’ summary).—E. A. RiLey 


Is Universal Vaccination Against Pertussis Al- 
ways Justified? J. Strom*. Brit Med J, October 
22, 1960, No. 5207: 1184-1187. (*Hosp. for Infec- 
tious Diseases, Stockholm, Sweden) 

In Sweden, as in several other countries, neuro- 
logic complications after pertussis (triple) vac- 
cination have been observed. A nationwide investi- 
gation showed that 36 cases of such complications 
had occurred in about 215,000 vaccinated children 
(1 in 6,000) during 1955-1958. Most of the cases 
consisted of convulsions, coma, or collapse, and 
the children were restored to health; but there 
were 4 deaths, 2 of which were sudden, and 9 
cases indicative of encephalopathies with severe 
lesions (1 in 17,000). An investigation of the in- 
cidence of neurologic complications after pertussis 
showed that this was not so high as it was after 
vaccination. The increasingly mild nature of 
whooping cough and the very low mortality of this 
disease in Sweden make it questionable whether 
universal vaccination against it is justified. The 
same question may perhaps arise in some other 
countries (after author’s summary) —E. A. Ritey 


Books as a Potential Source of Tuberculous In- 
fection (in German). W. Parren*. Tuberkulo- 
searzt, June, 1960, 14: 368-372. (*Westf. Krank- 
enhaus Stillenberg, Warstein/Westf., Germany) 
Prolonged bacteriologic examinations and ani- 

mal experiments failed to provide evidence that 
books handled by persons with open tuberculosis 
were sufficiently contaminated with M. tuberculo- 
sis to cause tuberculous lesions in guinea pigs. Al- 
though the results of this study indicated that 
books are a very unlikely source of infection, it is 
advisable that persons suffering from open tuber- 
culosis refrain from borrowing books from public 
libraries —J. Haaranen 
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other forms of P.A.s. 
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